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A. G. A. RATE SERVICE 


| This Service, published in loose-leaf form, contains over 500 | 

pages of complete and accurate information relative to gas rate 
| schedules throughout the country. The volume is kept up-to- 
date at all times by supplementary sheets issued at frequent in- 
tervals, incorporating changes in gas rates as they occur. 


THE RATE SERVICE CONTAINS: 


1 Complete gas rate schedules in effect for practically every com- 
7 munity in the United States and its Possessions, Canada and New- 
foundland, together with data on kind and heating value of gas 

| supplied. 


Q Complete list of gas companies with names of communities sup- 

ww . 4 j 
plied by each company. | 

3 List of gas companies having special rates for water heating. | 


y/ List of gas companies having special rates for house heating. 


5 A tabulation showing all communities in which therm rates are 
now in effect and the names of companies serving these com- 
munities. 





Subscription price, including Supplements: 


$10.00 per year to Members 


$25.00 per year to Non-Members 
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On the Advertising Front 


Y the time this appears, representatives of gas companies 
B situated in all sections of the country will have attended 
a series of regional meetings at which a complete story of 
the Association’s National Advertising Program was pre- 
sented. Several months ago when preparations were made for 
inaugurating the program, the Committee to Conduct Na- 
tional Advertising, headed by Major T. J. Strickler, of Kansas 


City, planned the series of meetings that 
have just been held. It was definitely de- 
cided then that as soon as the program 
got well under way representatives of 
various geographical sections serving 
on the main committee would sponsor 
these regional meetings. On the Monday 
following the recent A. G. A. Conven- 
tion at Atlantic City, Major Strickler 
met with representatives of McCann- 
Erickson, Inc. of New York and meet- 
ings, extending from coast to coast, were 
tentatively set up. Four days later, on 
November 6, Herman Russell, of Roch- 
ester, N. Y., president of the Associa- 
tion, issued the following letter: 

“Perhaps the greatest single oppor- 
tunity facing our business today is con- 
tinued support of and effective local 
tie-in with the gas industry's national 
advertising program. From its incep- 
tion Major Strickler and his associates 
on the Committee to Conduct National 
Advertising have carried the story of 
this campaign to you by means of bul- 
letins. Their next step is to meet with 
you personally to obtain your ideas, 
criticisms and suggestions, to bring you 
a step-by-step analysis of the program 
and its objectives and to demonstrate 
with sound-slide film and other visual 
material how your company can prof- 
itably identify itself with the national 
drive. 








There's noting like 
GAS 
jet 


BROILING 


Gas gives you the intense heat 
needed to brown meats so fast 
that loss of juices is prevented. 
Full flavor is saved. 


ROASTING 


Gas gives you the oven ventila- 
tion which produces crisp, juicy 
roasts. Excess moisture is al- 
lowed to escape, preventing that 
flat ‘‘steamed”’ flavor. 


BAKING 
Baking requires an unlimited 
range of oven temperatures 
evenly distributed. That's why 
Gas assures light, evenly 
browned cakes, pies, breads. 


FRYING 


Perfect, speedy frying requires 
instant high heat—even spread 
of heat under the skillet—num- 
berless heat variations. Gas gives 
them all! 


BOILING 


Faster! Gas brings foods to a 
boil in 24 or less the time of 
other fuels. Because it is more 
flexible, it gives you the exact 
degrees of heat you need. 








“Your regional representative on the committee will shortly 
invite you to attend a meeting at a convenient location, and to 
bring with you to this meeting your advertising manager, sales 
manager, home service representative, manager of industrial 
gas sales and all others in your organization who should have 
a first-hand and intimate knowledge of the national advertising 
program and its possibilities. 


“I am depending on you to give 
your regional representative the fullest 
measure of your support. I am con- 
fident that once you and your depart- 
ment heads hear the story in its en- 
tirety at the meeting soon to be called, 
you will see benefits in this cooperative 
move for additional sales that never 
occurred to you before.” 

Six days following the mailing of 
the above letter the first meeting got 
under way. In the eastern section meet- 
ings were held at Rochester, N. Y., 
New York City, New Haven, Boston, 
Philadelphia and Washington. In the 
central west, southwest and south, 
meetings were held in Columbus, Ohio, 
Pittsburgh, Kansas City, Detroit, Chi- 
cago, Dallas, Fort Worth, Houston, 
New Orleans, Atlanta and Memphis. 
Two additional meetings, to complete 
the schedule, are now being held, one 
at Seattle and the other at Los Angeles. 

Reports forwarded to Major Strick- 
ler by members of his committee, who 
acted as chairman of the various meet- 
ings were optimistic as to the results 
secured. The attendance was uniformly 
good, a large amount of interest was 
manifested in the advertising that is 
being done, and representatives of gas 
companies gave detailed reports show- 
ing the various ways in which they are 
tying-in their local efforts with the 
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national program or how they intend 
to do so now that they are familiar 
with the program, its scope and objectives. 

The sound slide-film describing the 
program in detail was particularly well 
received. A number of companies have 
ordered the film and recording for use 
before meetings of their employees, 
dealers and others. In a number of 
cases companies held meetings of their 
department heads immediately follow- 
ing the regional advertising meetings, 
at which samples of the national ad- 
vertising material were displayed and 
talks given on what the industry hopes 
to accomplish by carrying its story to 
the gas-using public. Another hoped- 
for result that was accomplished was 
the ordering of larger quantities of the 
tie-in material described in the port- 
folio. 

Tie-in Material 

Many requests were made for addi- 
tional tie-in material, such as a com- 
plete plate and mat service of black 
and white advertisements for local 
newspaper use, calendars, blotters and 
home service leaflets. All of these sug- 
gestions will be brought to the atten- 
tion of the Subcommittee on Approval 
of Domestic Gas Copy, headed by F. 
D. Cadwallader of Boston, at that com- 
mittee’s next meeting. Another port- 
folio containing this suggested new 
material will doubtless be put into 
production at a very early date. 

The only material offered in the 
portfolio which has not been ordered 
in quantities sufficient to assure eco- 
nomical production are the car cards 
and the posters. It seems that gas com- 
panies are not general users of these 
two forms of advertising. The sug- 
gested four-page folder describing the 
program and designed for distribution 
to employees has been used very 
widely, with good effect. The same is 
true of plates and mats reproducing 
certain parts of the national ads, the 
penny folders and the appliance price 
tags. 

It was announced at the meetings 
that the committee could not make 
available four-color reprints of the na- 
tional ads appearing in the women’s 
magazines and the Saturday Evening 
Post unless orders for these reprints 
permit of a press run of 100,000 copies 
to guarantee a price of $8 per thou- 
sand reprints. This press run was se- 
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GASINDUSTRY 
PLANS GREAT 
AD CAMPAIGN 


COOKING METHODS TO BE 
DEMONSTRATED TO 
HOUSEWIVES. 


A... $1,500,000 national advertising 
campaign to show American _house- 
wives better methods of cooking 
through modern gas equipment was 
presented to Dallas méfchants and gas 
company representatives here Friday 
at a meeting in the Lone Star Gas 
Building. L. B. Denning, who re- 
cently retired as president of the 
American Gas Association, explained 
to the merchants that the gas indus- 
try through this advertising campaign 
was creating a tremendous interest in 
modern gas appliances and that they 
could cash in on this market by tying 
in locally with their own advertising. 
‘“ Mr, Denning stressed the idea that 
prosperity has returned and that peo- 
ple are beginning to spend money for 
more home comforts. Recognizing 
this, the ggs industry of the United 
States, after lagging behind fér a 
time, be declared, has developed 
both its gas supply and its gas appli- 
ances to the point where a complete, 





efficient and economical service can 
be rendered. He urged the merchants 
to take advantage of this greatly 
stimulated interest in gas equipment. 

Dr. Denning introduced John F. 
Scheetz of the McCann-Erickson Ad- 
vertising Agency, New York, which 
is hahdling the advertising campaign 
for the American Gas Association. 
Mr. Scheetz’s detailed presentation of 
the campaign showed that the color 
pages alone now being used in na- 
tional magazines in this program, if 
laid end to end, would reach two 
thirds of the way around’ the world 
at the equator, and if stacked into the 
air would be seven times as high as 
the great Empire State Building in 
New York. These national magazines, 
he said, have a circulation in this 
territory of almost 5,000,000. Ive de- 
clared the next step in the plan is to 
have gas companies and merchants tie 
in locally with newspaper advertising 
in order to bring the message directly 
to the homes of this territory. 

Not only local gas appliance .mer- 
chants but plumbers, architects, en- 
gineers, builders and others are being 
enlisted in the plan to assist customers 
to get maximum use from gas appli- 
ances and the most possible efficiency 
and comfort in their kitchens. 

“Sixteen million homes in the 
United States now cook with gas,” 
Mr. Denning said, “and the natural 
gas industry alone produces more than 
twice the heat energy that the elec- 
trie industry now produces. Without 
efficient, modern appliances. in which 
to use this superior fuel service, of 
course, natural gas would be virtually 
useless. but now both the supply of 
nautral gas and the appliances have 
been perfected to a point. where a 
complete, economical and ~ efficient 
service is at the hand of every house- 
holder.” 











The highly developed news instinct of the Lone Star organization resulted in the above 
publicity which appeared in Dallas newspapers 


cured for the first two ads, but demand 
for the reprints has fallen off to the 
point where additional orders must be 
forthcoming to make that service avail- 
able. 

It developed at some of the meet- 
ings that more names should be added 
to the mailing list at Headquarters to 
receive the tie-in portfolio and progress 
bulletins. Some 800 new names are 
being added to this list. The tie-in 
material prepared by the committee for 
use by local gas companies is offered to 
all companies, whether they are finan- 
cially supporting the program or not. 
There is no margin of profit in the 
sale of this material. The volume of 
orders received determine the unit price. 

A check-up of the meetings shows 
that sentiment within the gas industry 


is greatly improved as a result of the 
inauguration of the national advertis- 
ing program. There is a better feeling 
on the part of both management and 
personnel as the program reaches its 
full stride for the first year. News of 
the program has been spread through- 
out other industries, as well as into 
financial and banking circles, with 
good effect. 

Requests for the booklet ‘‘Con- 
trolled Cooking” are arriving at As- 
sociation Headquarters at the rate of 
800 a day. As of November 24 about 
20,000 booklets had been mailed to 
readers of magazines in response to 
written requests. In addition to this cir- 
culation several companies have stocked 
booklets and are making their own 
distribution. 
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Mystery Chef Radio Program 


Goes into Second Year 


IHE directors of Regional Advertisers, 

Inc., by unanimous vote, have decided 
to continue the Mystery Chef radio pro- 
gram for another year starting December 
1, 1936 and ending November 27, 1937, 
for a total of 104 broadcasts over the split 
red network of the National Broadcasting 
Company. Eastern stations to be used are 
identical with those now in use, namely: 


WEAF, New York; WNAC, Boston; 
WTIC, Hartford; W4JAR, Providence; 
WGY, Schenectady; WBEN, Buffalo; 
WTAG, Worcester; WCSH, Portland; 
KYW, Philadelphia; WFBR, Baltimore; 


HOW TO COOK YOUR THANKSGIVING 


«++. JUST AS HE IS GOING TO 
PREPARE IT FOR SOME THIRTY GUESTS 


BE SURE TO LISTEN 
TUESDAY MORNING AT 11:30 
STATION WJAR 


CONVENIENTLY WITH A 
MODERN 
GAS RANGE 


UKE THE NEW 1937 
PROVIDENCE - AUTOMATIC 


A dual tie-in with two national programs, 
in one advertisement 


WRC, Washington; WHAM, Rochester; 
WSYR, Syracuse. - 


Eight companies on the Pacific Coast 
have also joined the Eastern companies in 
continuing the program, using the facilities 
of the following stations: 

KDYL, Salt Lake City; KFI, Los An- 
geles; KGW, Portland; KOMO, Seattle; 
KHQ, Spokane. 


The program will be broadcast over the 
Eastern stations, with the exception of 
Rochester and Syracuse, which use tran- 
scriptions, at 11:30—11:45 A.M. New 
York time, Tuesdays and Saturdays. Pacific 
Coast companies will receive the program 
as rebroadcast from NBC studios in New 
York by transcontinental telephone at 1:00 
—1:15 P.M. New York time on Tuesdays 
and Saturdays (10:00 to 10:15 A.M. Pa- 
cific time and 11:00 to 11:15 A.M. Moun- 
tain time). 

Contracts for a second year’s continuation 
of the program call for participation of 
Eastern companies having nearly 5,000,000 
gas meters in operation and Pacific Coast 
companies having approximately 1,000,000 
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meters in operation. In addition, a number 
of companies will continue to use the pro- 
gram over their local stations by means of 
electrical transcriptions. 

Demand for the recipe book “Be au 
Artist at the Gas Range” has reached such 
proportions that a large reserve supply of 
books held at the printers at Buffalo, New 
York, has been completely exhausted. As of 
November 24 more than 1,000,000 books 
have been moved from the printers to par- 
ticipating companies on order. The directors 
of Regional Advertisers have authorized an 
additional printing of 500,000 books and 
these are expected ‘to come from the presses 
at the rate of 50,000 copies a day starting 
December 9. 

Although the program for the coming 
year will not differ fundamentally from 
that presently broadcast, there will be a 
closer tie-in with the themes emphasized in 
the national advertising program. Also, 
more material of a commercial nature will 
be introduced, particularly in reference to 
the latest improvements found on gas 
ranges. In the new edition of the recipe 
book and in future scripts the waterless 
cooking method will be recommended along 
with the low water method used by the 
Chef. 

A number of companies will resume the 
use of electrical transcriptions beginning 
in January. 





Perhaps it’s the thought of cooking dinner on the modern gas range beside her that causes 
Dolores Del Rio to smile at Richard Dix in this scene from the Columbia production, 
“Depths Below.” This new production will soon be promoted by motion picture managers 
throughout the country and offers an excellent tie-in opportunity to local gas companies. A 
suggested tie-in is a window display showing a typical Hollywood kitchen and using blow- 
ups of the above and other stills from the motion picture. Get in touch with your local 
theatre manager to find out when “Depths Below’ will appear and how you can cooperate 
to your mutual advantage 
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Economic Future of the Gas Industry 


HIS paper is a sequel to two other 

other papers presented this year 
by officers of my company; namely, H. 
Russell, president and J.P. Haftenkamp, 
vice-president. Mr. Russell, before the 
A. G. A. Executive Conference this 
past Spring, presented a study showing 
the comparative rate of return for dif- 
ferent elements of the domestic gas and 
electric load separately or combined 
based upon “pro rata’’ cost analyses 
and the “status quo’ situation. It 
covered the company point of view. 
This Fall, before the Empire Gas & 
Electric Association Convention, Mr. 
Haftenkamp reversed the story and 
covered the problem from the custom- 
er's point of view in making a selection 
between gas and electric service. 


Domestic Load Needs Attention 


Realizing that the domestic gas load 
problem requires constant and vigorous 
attention, we have made further studies 
in the hope of throwing some addi- 
tional light on the all-important sub- 
ject of the economic future of the gas 
industry. 

My remarks are for the most part 
applicable to the gas industry as a 
whole; but perhaps are more pertinent 
to the manufactured gas industry than 
to natural gas situations. 

To almost everyone who is familiar 
with the gas utility business, it is a 
well-known fact that during the past 
few years most companies have been 
sliding down hill or just holding their 
own, particularly from the standpoint 
of net operating income as a per cent 
of fixed capital, and few companies 
have actually gone ahead. This is par- 
ticularly true in the domestic end of 
the business. 

I believe that each of us should 
critically examine the company or com- 
panies in which we are interested as 
gas men, in order to determine what 
the future holds. I believe that the 
first step in this critical analysis is to 
decide whether the particular gas prop- 
erty in question can be operated prof- 
itably or not. In this connection it is 


Delivered before eighteenth annual conven- 
tion, American Gas Association, Atlantic, City, 
N. J., October 26-30, 1936. 


By Rosert E. Ginna 


Manager, Rate & Contract Dept., Roches- 
ter Gas & Electric Corp., Rochester, N. Y. 


important that we have a correct un- 
derstanding of all the various factors 
involved. 

I am going to discuss those situa- 
tions where there are now revenues in 
excess of operating expenses, or where 
there is hope that the condition of the 
company can be improved at least to 
a point where it will be a profitable 
enterprise, and these situations I be- 
lieve represent by far the majority. 
Also, I would include those companies 
that may now be making a satisfac- 
tory return, but which I believe will 
not long continue to do so unless the 
company is progressive and makes 
every attempt to hold existing business 
and to obtain new business. 


Combination Com panies 


Before going further, I would like 
to voice this thought; namely, that 
one of the obstacles or difficulties so 
far as the gas industry is concerned is 
that a considerable number if not the 
majority of the gas companies, are 
combination electric and gas com- 
panies, either directly or indirectly. In 
such cases, it will usually be found 
that those who are responsible for the 
management of the company have 
been brought up in the electric indus- 
try rather than the gas, and in many 
cases it will be found that those who 
are responsible for the company’s 
policy are electrically minded rather 
than gas minded. 

When new business comes up, 
whether it be in industrial heating or 
commercial or domestic uses, the first 
thought seems to be that it should be 
done by electricity if it can be done by 
electricity, almost regardless of how 
the cost to the customer or the cost to 
the company in rendering service com- 
pares between gas and electricity. 

From now on I am going to confine 
my discussion to the domestic end of 
the business, as it is only confusing to 
attempt to cover all, and in any event I 
believe that the domestic field repre- 


sents that in which the greatest oppor- 
tunity lies. In confining myself to 
this, I am also going to exclude house 
heating, as it is not so easy to gen- 
eralize in regard to this business, the 
same comments are not always appli- 
cable, and so much has been written 
and said on the subject by others. 


Room for Expansion 

The major gas appliances in the 
field that I am discussing are the range, 
refrigerator and water heater. Right 
here some may say that this is already 
the answer, as the electric field has so 
many more appliances for which the 
public desires service. It is true that 
there are more uses for electricity, but 
to my mind this is not the answer as to 
why the electric industry is expanding 
while the gas industry is at best stand- 
ing still. It will be found in almost 
every instance that the electric com- 
panies which have developed the higher 
kilowatt-hour sales per customer have 
done so almost entirely through the 
sale of electric refrigeration, cooking 
and water heating, and these represent 
the kind of service that the gas com- 
pany can best render. Each of the 
major gas appliances is, or at least 
should be, almost a necessity to the 
customer, and with such a compara- 
tively low customer saturation in re- 
frigeration and water heaters there is 
no need for other and new types of 
appliances. There is plenty of room 
for expansion in the present appliance 
field. 

I am not an authority on sales psy- 
chology, but I should imagine that if 
you were to put the question to almost 
anyone as to whether price would con- 
trol if they intended to make a pur- 
chase, and they were considering two 
items each being as attractive in ap- 
pearance as the other, and each being 
equally satisfactory from the standpoint 
of doing the work desired, the answer 
would be that the cost would be the 
controlling factor. If this is true, then 
I ask the question: “Why are electric 
refrigerators, ranges and water heaters 
sold in such quantities in a field where 
gas is available, and where gas appli- 
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TABLE I thing. If we cannot change the situa- 
tion so far as the manufacturers are 
concerned, we at least should be able 
to change the situation in the case of 
our own salesmen and new business 
activities. 


COMPARISON OF GAS AND ELECTRIC SERVICE Costs TO AVERAGE HOME 
IN VARIOUS MAJor CiTIES OF UNITED STATES 








Electric Service for 
Lighting, Small Appliances, 
Cooking, Water Heating 
and Refrigeration 


Month Annual 
$12.39 $148.68 


14.15 169.80 
12.25 147.00 


Electric Service for Lighting 
and Small Appliances 
Gas Service for Cooking, Water 
Heating and Refrigeration 


Load Studies 
Month Annual 


In order to give a picture from the 
standpoint of making available a guide 
as to new business policies and activi- 
ties for the future, we have recently 
made studies to show what various 
added loads in the case of domestic 
customers will mean in the way of 
added net income to the company. The 
following summarizes the results we 
have obtained, and is based on a hypo- 
thetical property. While we believe 
that this hypothetical property is more 
or less typical and we have set forth 
the various assumptions and condi- 
tions taken, it would be strange if 
this material exactly fitted your case. 
However, it should furnish you some 








Cities 
A $7.67 $ 92.04 


8.98 157.76 
7.86 94.32 
7.08 84.96 10.60 127.20 


3.28 39.36 17.65 
6.83 81.96 9.43 
6.64 79.68 16.90 


6.27 75.24, 10.05 
7.51 90.12 9.55 
8.48 101.76 11.13 


3.95 47.40 12.15 
4.08 48.96 9.13 
4.61 55.32 10.15 


7.98 95.76 8.08 
9.40 112.80 8.93 
5.51 66.12 13.83 


Average of above 6.63 11.65 





211.80 
113.16 
202.80 


120.60 
114.60 
133.56 


145.80 
109.56 
121.80 


96.96 
107.16 
165.96 


139.80 


MOZ ZUA Sr amm pow 


79.56 








ances cost the customer no more and 
where his bills would be less if he 
used gas.” 

Gas Costs Less 


The fact that the gas service beats 
the electric service from the standpoint 
of cost is not new, but despite this 
fact, electric service has been making 
inroads on the gas industry, particu- 
larly in the refrigeration field. 

Various studies that have been made 
confirm the conclusion that each and 
every executive of a combination com- 
pany should give a few minutes of 
serious consideration to the facts that 
when there are existing gas facilities 
available it is better, generally speak- 
ing, to promote gas refrigeration, cook- 
ing and water heating than electric, 
from the standpoint of both the com- 
pany and the customer. From the 
customers’ standpoint it is better for 
the following reasons: 


1. Cost of appliance. 
2. Cost of operation. 


3. Reliability of service, convenience, 
etc. 


From the company’s standpoint it is 
better because there is as much or 
more net revenue to be obtained in 
the added load, and a much better 
chance of retaining the net revenue in 


the case of the gas service, than there 
is in the case of the electric service; 
and because the gas department usually 
needs net revenue more than the elec- 
tric department. It is necessary for 
the company to make little, if any, 
added capital expenditures with the 
added gas load, whereas it will be 
necessary to make a substantial capital 
investment, eventually if not imme- 
diately, when electric refrigerators, 
ranges or water heaters are added. 

I do not mean that a combination 
company should refuse to sell these 
electric appliances, but I do mean that 
they should concentrate more on gas 
appliances. It is not only a fact that 
the electric manufacturers are more 
active than the gas mannfacturers in 
bringing their products to the atten- 
tion of the public but also it is a fact 
that our own salesmen do the same 


ideas and we give you herewith a sum- 
mary of the results. 

In the following Table (III) the 
above assumed rate is applied to the 
relative thermal consumption values 
of the major domestic appliances. The 
new electric refrigerators indicate an 
increasing efficiency of operation and 
it may be felt that 50 kw.hr. per month 
is too high. If it is, then we are over- 
stating the gross revenue and net in- 
come value of the electric refrigerator 
in this study and the comparison there- 
fore would become more favorable to 
the gas refrigerator. 


Cost of Service 

1. Costs—GENERAL. Assumed that 
for both electric and gas, added loads 
are for existing customers only and 
therefore, all so-called “Customer 
Costs” are disregarded. 

2. Costs—Gas. Due to the fact 
that the usual manufactured gas prop- 


TABLE II 


HYPOTHETICAL GAs & ELECTRIC COMPANY 








Assumed Domestic Service Rates Based upon Rate Survey of Various Combination 
Electric and Manufactured Gas Companies 


1. RATES 
Residential Electric Rate 


Residential Gas Rate 





First 30 kw.hr. @ 6¢ 
Next 50 kw.hr. @ 4¢ 
Next 125 kw.hr. @ 2¢ 
Over 205 kw.hr. @ 1.5¢ 


First 1500 cu.ft. @ $1.20 per M 

Next 1800 cu.ft. @ 1.00 per M 

Over 3300 cuft. @ 80 per M 
537 B.t.u. manufactured gas 
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erty is not expanding and has ample TaBLE IV 
RESULTS 


capacity for all present and future 


‘ Es =D Net INCOME—MaAJorR APPLIANCES 
loads (except perhaps space heating nrsecsent a chinoete 











with which we are not concerned , a 

. ‘ after Operating 
herein) all costs are considered on an Added rane Reasenes add 
increment basis only. In the usual Gas Appliance (a) Investment Revenue Fixed Charges 
situation particularly so far as the do- Suitiaeteane ieee $21.60 $16.20 
mestic business is concerned, it will Water Heater None 26.88 18.48 
not be necessary to increase the payroll Electric Appli (b) 

. . . ectric sances 
- to add investment ™ either plant = Refrigerator $ 22.50 24.00 17.62 
distribution facilities even if the com- Range 283.00 30.00 19.95 (Deficit) 
Water Heater 250.00 63.00 4.50 








pany should add all of the domestic 
gas load it can reasonably hope for. 
The cost of furnishing added load is, 
therefore, taken as the increment pro- 
duction cost of gas, which is here as- 
sumed to be 25¢ per M. 

3. Costs—ELectric. Due to the 
fact that the electric industry is ex- 
panding and that any added load 
which is strictly not “off-peak” will 
require increased facilities and invest- 
ment eventually, if not immediately, 
we may disregard any excess capacity 
which now exists and it is assumed 
that the added loads considered herein 
will entail both added investment and 
added operating costs. The cost of 
serving added load is assumed to be 
15% of $250 (added production and 
distribution investment) per kilowatt 
of added system load, plus 5 mills 
per kilowatt-hour (average production 
cost). 

In the case of this hypothetical com- 
bination company it costs the customer 
less to do his cooking, refrigerating, 
and water heating by gas. Not only 
does the company have an added fi- 
nancing burden when electric appli- 
ances are added, but its net revenue is 
less with the electric appliances, except 
in the case of the electric refrigerator. 





(a) Range omitted as this study applies only to added loads for existing customers and 


assumes that customer has a range. 


(b) Lighting and small appliances omitted as this study applies only to added loads 
for existing customers and assumes that customer has this service already. 


Here the difference is not great, it 
could easily be overcome by a slight 
change in the rates. In any event, for 
the combination company it is much 
more important to promote gas refrig- 
eration and add $16.20 of net to the 
gas department than to add (perhaps 
temporarily) $17.62 of net from the 
electric refrigerator to the electric de- 
partment. 


Electric Cooking Uneconomical 


In this hypothetical company the 
electric range shows the very discour- 
aging result of losing about $20 per 
year (after computing 15% fixed 
charges on all the added investment). 
If the added investment for each elec- 
tric range were taken as only $133 
per kilowatt of added system demand 
($150 total added investment per 
range) the electric range would just 
pay its way. 

In review, then, 

To the straight gas companies I 
say,—Go after the whole works— 
don’t miss a trick—bar no holds. 


TABLE III 


EsTIMATED ANNUAL Gross REVENUE—Major APPLIANCES 








Yearly Average 











Gas Appliances Cu.Ft. Rate Gross Revenue Demand 
Range 18,000 $1.20 $21.60 * 
Refrigerator 21,600 1.00 21.60 * 
Water Heater 33,600 .80 26.88 * 
Electric Appliance Kw.hr. W attst 
Lighting and small appliances 360 6¢ 21.60 * 
Refrigerator 600 4¢ 24.00 90 
Range 1500 2¢ 30.00 1132 
Water Heatert 4200 1.5¢ 63.00 1000 








* Not needed, for reasons given in 1 and 2, below. 


+ Maximum coincident demand per customer. 


tSince the gas water heating service is continuous and unrestricted, no figures have been 


made on off-peak electric service. 


To the gas men of a combination 
company, I urge: 


1. Become gas-minded, or put in gas- 
minded men. 
2. Analyze your own situation. 


3. Sell service. Remember the cus- 
tomer decides the cost and doesn’t 
always take the cheapest. Make 
the most out of the fact that the 
cheaper is also the best where 
gas is concerned. 


4. Remember, a $1 net to the gas 
department may ultimately be 
worth more than $2 of electric 
net to both the company and the 
customer. 


To all of you, I say, the economic 
future of the gas industry is sound and 
its salvation is in your own hands. 
The gas industry has waked up—now 
let's get out of bed! 


Another Overseas Visitor 
at A. G. A. Convention 


N the post-convention rush the No- 

vember issue of the A. G. A. MONTHLY 
failed to include an account of the 
appearance on the general sessions program 
of J. H. Wilson, managing director of 
Messrs. George Wilson Gas Meters Ltd., 
Coventry, England, who brought the greet- 
ings of The Society of British Gas Indus- 
tries to the convention. 

Mr. Wilson made a special visit to 
Atlantic City to participate in the pro- 
ceedings. Before leaving he expressed 
his thanks for the kindness and consider- 
ation shown him by everyone and stated 
that the American gas industry had every 
reason to be proud of the exhibition and 
the enthusiasm shown throughout the 
convention. He was particularly impressed 
by the large attendance and the wide 
representation. 
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Annual Contest Brings Improvement 


in Prone Pressure Application 


GREAT increase of interest in 
artificial respiration has been 
shown by employees in every division 
of The Brooklyn Union Gas Company 
since the inauguration of the annual 
Prone Pressure Contest by the com- 
pany. This interest has been accom- 
panied by an even more important fac- 
tor—greater ability on the part of 
employees in applying prone pressure. 
The contest was inaugurated in 
1935. Its success during that first year 
indicated that this annual competition 
would be a vital element during future 
years in encouraging improvement in 
the application of prone pressure. 
This belief has been substantiated this 
year by the contest which was con- 
cluded in September. 


Contestants’ Ability 


As to the ability of the contestants 
the following letter of Capt. Charles 
B. Scully, director of the Life Saving 
Service for the American Red Cross in 
New York, gives evidence: 

“I should like to take this oppor- 
tunity to express my appreciation for 
the invitation to judge the resuscita- 
tion contest of The Brooklyn Union 
Gas Company. 

“As I told you at the time of the 
contest I have never in all my years of 
experience with resuscitation contests 
witnessed such excellent work. It was 
difficult, indeed, to arrive at a basis 
for determining which was the best 
team. They were all so closely matched 
that it seemed almost impossible to 
select any one above the other. Your 
company is to be congratulated on such 
high standing of resuscitation train- 
ing.” 

The Brooklyn Union contest con- 
sists of a series of elimination rounds, 
two semi-finals and a final round. 
There are 10 elimination rounds with 
one team being selected as the win- 
ner in each round. Five of these ten 
winners meet in one semi-final while 
the other five meet in the second semi- 
final. Two teams are selected from 
each semi-final to compete in the finals. 


By James M. ConnoL_y 


The Brooklyn Union Gas Co., 
Brooklyn, N. Y. 


Medals are presented to the mem- 
bers of the three best teams. Gold 
medals go to the members of the first 
seam, silver medals to the second place 
team and bronze medals to the men 
finishing third. There are three men 
on each team, two operators and a 
patient. 

The nine medal winners are dis- 
barred from competing in future con- 
tests. This is done in order to give 
all employees a better chance of win- 
ning a medal and thus to encourage 
greater interest in developing pro- 
ficiency in artificial respiration. For 
these reasons members of the com- 
pany’s special service crews, whose 
regular duties involve resuscitation 
work, are barred from competing in 
any contest. 

In addition to the medals the divi- 
sion or department whose team wins 
the Prone Pressure contest receives a 
bronze plaque. It retains possession 
of the plaque for one year. Permanent 
possession of the plaque will go to the 
division or department which has 
teams winning three of the annual 
contests. 


Origin of Contest 

The beginning of the idea of this 
annual contest in The Brooklyn Union 
Gas Company is interesting. An an- 
nual contest started in one of the divi- 
sions of the gas company—its Coke 
Oven plant. This intra-departmental 
competition was so successful that the 
company’s Executive Committee on 
Safety and Sanitation decided, after 
studying it, to inaugurate a company- 
wide contest. 

That practice begets proficiency was 
demonstrated when three teams from 
the Coke Oven plant won first, sec- 
ond and third places in the first prone 
pressure contest. The members of 
these teams had practiced and competed 
in their own contest for several years 


and had the proficiency that enabled 
them to supply prone pressure better 
than the other competitors. 

The rules for the two contests al- 
ready held were based on the instruc- 
tions in the company’s booklet, “Shop 
Safety.” For each round of the contest 
spaces were laid out and numbered. 
Each team performed in its designated 
space. The teams were called on in 
turn by the contest conductor at the 
direction of the judges. 


Operation 


When a team was called its mem- 
bers proceeded to the starting line 
which was at a point properly marked. 
The two operators carried the victim 
on a stretcher to the designated demon- 
stration place (a distance approximat- 
ing 30 feet), placed a blanket on the 
ground, removed the patient from the 
stretcher to the ground and started 
applying prone pressure. Each team 
continued operating until the judges 
had opportunity to mark the team as 
to its merits. Then the contest con- 
ductor signaled the operators to cease 
and to carry the patient back to the 
starting line. 

While this was going on the judges 
estimated the abilities of the competi- 
tors and marked them on a score sheet. 
Contestants had the opportunity of 
knowing what factors were considered 
in the judging and how many points 
were awarded for each. A typical con- 
test sheet showing the judge’s estimate 
of the competing teams is shown. 

Before, and during the period of 
the contest, stories on it are carried in 
the company’s weekly newspaper. 
These stories announce rules, sched- 
ules and results and endeavor to pro- 
mote greater interest in prone pressure. 
After last year’s contest was concluded 
a summary of the contest was pub- 
lished. This stressed the points of 
weakness in operators and showed how 
they could be overcome. This served 
a double purpose of education—first 
for those who had competed and sec- 
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. Time and manner of start 
. Use of blankets, etc 

. Chest position, normal 

. Nose clear of elbow, etc 

. Position of knees 

. Stiffness of arms 


. Position of hands on patient 
. Shoulders 
. Rate of pressure application 
. Rate of pressure release 
2. Effort used by operator 
3. Manner of team relief 

. Use of inhalants 


CONAYVDRWN eS 


. Rubbing patient’s limbs.............. 


Totals 


ondly for those employees who had 
not competed. 

Throughout both contests interest 
was keen in artificial respiration. Em- 
ployees were allowed time off to watch 
the competition. This was done with 
a view to aiding them in their own ap- 
plication of prone pressure. There 
was also keen rivalry between the 
teams and interest ran high among 


. Pressure area of hands............... 


Points Points Obtained 

Given B S 
17 18 16 
16 17 18 
18 18 18 
14 18 18 
18 18 15 
17 18 18 
16 18 17 
16 18 18 
15 16 14 
36 38 34 
18 18 18 
18 19 18 
80 90 85 
18 18 18 
18 18 18 


400 328 335 360 343 


the employees who were anxious to 
know which team won each round. 

The second annual contest has been 
completed and The Brooklyn Union 
Gas Company is looking forward to 
the third one next summer. It is ex- 
pected that the interest as well as the 
proficiency in prone pressure applica- 
tion will continue to increase through- 
out the company. 





Gas Exhibit Adopts National 
Advertising Copy Theme 


OLLOWING up its successful pro- 

motion of a Model All-Gas Home, 
the Staten Island, N. Y., Chamber of 
Commerce staged the most successful 
event in its history—the annual Exposi- 
tion of Progress at which all the local 
industries displayed their wares. The at- 
tendance shattered all previous records, a 
total of 110,700 visitors being registered 
during the eight days of the exhibit from 
October 16 to 24. This represents ap- 
proximately two-thirds of the total popu- 
lation of Staten Island. 


Home Given Away 

“One important reason for this record- 
breaking attendance is the great attraction 
of the Model All-Gas Home which was 
awarded by the Staten Island Chamber 
of Commerce as a door prize’’ said C. A. 
Kennedy, sales manager of the New York 
& Richmond Gas Company and one of 
the main forces behind this successful 
effort. Photographs of the model home and 
two views of the exposition are shown 
on the next page. 

Gas service and modern gas appliances 
dominated this exhibit. The New York 
& Richmond Gas Company and a group 
of eight cooperating manufacturers oc- 
cupied 2,400 square feet of exhibit space. 
The decorative scheme tied in with the 
American Gas Association’s national ad- 
vertising program through the use of 


slogans and enlarged reproductions of 
local tie-in display material. . 

The theme of the display ‘There's 
Nothing Like Gas for Cooking, Water 
Heating, Refrigeration and House Heat- 
ing” was convincingly demonstrated to 
every Staten Island resident by the com- 
plete and attractive exhibits of modern 
gas equipment for hotel and home shown 
by the New York & Richmond Gas Com- 
pany in its large central booth and by the 
following manufacturers whose exhibits 
surrounded the gas company’s display :— 
Standard Gas Equipment Corp., Ameri- 
can Gas Products Corp., The Bryant 
Heater Company, American Stove Co., 
Cribben & Sexton Co., Whitehead Metal 
Products Co., John Wood Mfg. Co. and 
The Surface Combustion Corp. 

A two-day cooking school was con- 
ducted by the New York & Richmond 
Gas Company as part of the program of 
Exposition attractions and was a great 
success under the direction of Mrs. Lois 
Shelton Ford. More than 1,250 women 
attended. A modern gas range was 
awarded as a special grand attendance 
prize with other valuable daily awards 
including the foods cooked. 

Mr. Kennedy, in reporting results, ex- 
hibited a list of hundreds of prospects 
for gas appliances of every description 
including a most satisfactory number for 
house heating. Many sales have since 
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been closed. Many additional gas con- 
sumers have had the merits of modern 
gas appliances demonstrated to them. The 
Model All-Gas Home promotion and its 
grand climax at this successful exposition 
has provided enough prospects to keep 
the salesmen of the New York & Rich- 
mond Gas Company busy from now to 
Christmas with every indication that it 
will be a Merry Christmas with emphasis 
on the “Merry.” 

Appliance sales of this company are 
running more than 35 per cent ahead of 
last year. 


Ray Martin Appointed 
Art Director 


AYMOND M. 

MARTIN, 
who has been direc- 
tor of display for 
the Consolidated 
Edison Company of 
New York, Inc., 
was appointed art 
director on Novem- 
ber 1, according to 
an announcement 
by Henry Ober- 
meyer, assistant to 
the executive vice- 
president. Mr. Mar- 
tin will retain supervision of all display 
and poster activities of the Consolidated 
and its affiliated electric, gas and steam 
companies, while his new duties will in- 
clude art direction of all types of advertis- 
ing. 

Mr. Martin joined the Consolidated Gas 
Company in 1922, in the sales end of the 
business, and two years later was made 
director of display. Subsequently the dis- 
play work of the Brooklyn Edison and 
Queens Electric companies was placed un- 
der his jurisdiction. 

At present the Display Division turns 
out from 400 to 500 window displays a 
year, about fifty posters of all types, and 
has charge of about twelve major exhibits. 
The Division also supervises several co- 
operative gas exhibits sponsored by the 
Industrial Gas Section of the American 
Gas Association. 

Mr. Martin’s work is well known 
throughout the public utility and advertis- 
ing businesses. Credit is given to him for 
evolving a method of displaying gas and 
electric appliances which has been widely 
copied. His work has won nearly one 
hundred prizes in various national contests 
sponsored by the Public Utilities Advertis- 
ing Association, the International Associa- 
tion of Display Men and other groups. He 
was chairman of the window display com- 
mittee of the American Gas Association for 
two years and only recently had charge of 
the Association’s exhibit at the World 
Power Conference at Washington. Under 
Mr. Martin’s supervision, the company’s 
display studio has grown tremendously. 


Raymond M. Martin 
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Two views of gas appliance 


Model all-gas home s : =) The model home was 
which was awarded as é flood-lighted at night 
a door prize at the ewe a , : with gas lamps 


Exposition 








Left—Kitchen of the model home with its modern gas equipment. Right—A corner of the basement recreation room showing how gas 
brings new opportunities for cellar rehabilitation 
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Degree-Days Page Mr. Consumer’ 


NGINEERS familiar with heating 

calculations know that Degree- 
Days have been working for them for 
many years. It was more than ten 
years ago that this unit of measure 
was founded and since that time it has 
become widely accepted in practically 
all branches of the heating industry. 
Within the industry some would make 
changes in the unit and 
others suggest changes in 
the method of application tee 
but for the most part the 
Degree-Day unit serves its 
purpose and has done much 
to reduce the heating man’s 
worry. 

But have Degree-Days 
really been put to work? 
Ask the man on the street 
if he ever heard of one. 
When he has a home to 
heat he is vitally concerned. 
He will daily discuss how 
cold it is, how much fuel 
he is using, and similar re- 
lated subjects. It is Mr. 
Consumer and not the engi- 
neer that today needs to 
know about Degree-Days. 

Quick,—how soon can 
you give the answer to this 
problem? If the average 
daily temperature was 60 
degrees F. every day during Septem- 
ber and 45 degrees every day during 
November, how much colder, on a 
percentage basis, was November than 


September ? 
To most people the answer to this 
problem is obvious. ... . November 


was 25% colder. But 25% is wrong. 
To the heating man who knows how 
to compare Degree-Days, November 
was 300% colder . . . . 600 Degree- 
Days as compared with 150. 

But how can these matters be 
brought to public attention? Is Mr. 
Consumer interested? The answer can 
be well illustrated by one case wherein 
the public was let in on the secret of 
Degree-Days to the mutual advantage 
of all concerned. In 1932 The St. 





* This paper won third prize in Heating and 
Ventilating’s recent Degree-Day Competition. 
Reprinted from September, 1936, Heating and 
Ventilating. 








“THE ST. 
Sey - ame 


By W. L. Jones 


The St. Louis County Gas Co., 
Webster Groves, Mo. 


Louis County Gas Company made a 
large reduction in its gas heating rates 
and gave wide publicity to this fact. 
Several hundred heating customers 


——— 
COUNTY GAS COMPARY 
AVERUE 


HEATING SERVICE 


FEET USED 


GROSS BILL 


WET BILL 





malsod | TOTAL BILL | 


The degree-days for the period covered by the bill are stamped 
on the bill. Note the table of degree-days for recent months for 


the cities served 


were given definite information con- 
cerning the extent of the reduction and 
large numbers of new customers were 
given definite information concerning 
probable heating costs—assuming that 
the coming winter would be normal. 

Of course, no assurance could be 
given that the weather would be nor- 
mal and so, before the winter set in, 
definite steps were taken to acquaint 
users with the heating term Degree- 
Days and its relationship to heating 
costs. If this could be done and the 
winter did vary materially from nor- 
mal, customers would have a basis for 
understanding the variation. 

First, arrangements were made with 
the United States Weather Bureau 
whereby temperature data were ob- 
tained daily. Following this, arrange- 
ments were made for each bill for gas 
heating service to show clearly, in a 


Ss: little attention to it. 


space provided for the purpose, the 
number of Degree-Days for the period 
covered by the bill. When these ar- 
rangements were completed a letter 
was sent to all heating customers ex- 
plaining the Degree-Day unit and call- 
ing attention to the fact that the infor- 
mation would appear on their monthly 
bills for service. 

Many of the customers 
who received this original 
letter have never actually 
learned the definition of a 
Degree-Day and it must be 
admitted that many who re- 
ceived the letter paid but 
How- 
ever, from time to time other 
information on the same 
subject followed and the re- 
peated entry of the Degree- 
Day information on monthly 
bills has kept the matter con- 
stantly before these people. 
During each winter various 
publicity measures have been 
used and today most gas 
heating customers know that 
the unit of measure of cold 
weather, in terms of heating 
requirements, is the Degree- 
Day. They do not know 
its technical definition, any 
more than they know the 
technical definition of an inch, but 
they do know that cold weather is 
measured in Degree-Days and that the 
gas company has up-to-date informa- 
tion on this subject. 

Today in this community it makes 
little difference whether winters are 
normal or abnormal as long as heating 
cost variations show a reasonably con- 
stant relationship to Degree-Day varia- 
tions. The winter of 1935-36 was 
18% colder than normal and 24% 
colder than the preceding winter and 
yet, to people who heated with gas, the 
increase in fuel consumption was not 
shrouded by mystery and misunder- 
standing. These people had a measure 
of the weather. They used Degree- 
Days to gauge how much fuel they 
should use. 

This case shows what can be done if 


° 


tas 


(Continued on page 436) 
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Natural Gas Reserves and Their 


N two for- 

mer occa- 
sions I have ad- 
dressed the 
Natural Gas De- 
partment of your 
Association upon 
conservation of 
natural gas. This 
year officials of 
your Association 
suggested that I 
discuss natural-gas reserves. The two 
subjects are closely interrelated, be- 
cause an inventory of gas still in the 
ground is essential in order to plan 
for the future. 

I desire to meet the reasonable re- 
quest of your officers that I talk upon 
reserves, but we have more accurate 
knowledge upon almost anything else 
relating to natural gas. 

The Bureau of Mines has prepared 
no estimate of the Nation’s under- 
ground gas reserves, but our extensive 
program of research on natural gas, 
much of it in cooperation with your 
Association, has included studies that 
might be utilized in estimating re- 
serves. Our engineers have indeed 
computed proved reserves in several 
individual fields and areas; however, 
estimation of the total reserves of the 
Nation has not been undertaken, be- 
cause our small technologic staff has 
been busy on things that seemed to 
command precedence. Figures upon 
gas reserves that I will submit are based 
largely on estimates that have been 
published or supplied to the Bureau 
through the courtesy of investigators 
who have been studying the subject. 


Dr. Finch 


Distinction between Proved and 
Prospective Reserves 
Careful distinction should be made 
between the quantity of gas recover- 
able from proved reserves and the 


Delivered before eighteenth annual conven- 
tion, American Gas Association, Atlantic City, 
N. J., October 26-30, 1936. 


Conservation 


By Dr. Joun W. Fincu 


Director, U. S. Bureau of Mines 


quantity that may be expected from 
areas and formations not yet thoroughly 
explored. Garfias and Whetsel have 
stated that “while estimates of possible 
and probable oil deposits are as a rule 
but idle conjectures, appraisals of 
proven oil reserves can undoubtedly 
be made with an ever-increasing de- 
gree of accuracy.”! The same can be 
said of estimates of natural gas re- 
serves. 


Factors Influencing Future of Natural 
Gas 

When gas reserves are discussed 
probably a majority of producers hope 
for figures showing great quantities 
and long life. People in such a group 
probably are disappointed because an 
outright statement in years can not be 
given. The future of the industry 
depends upon many factors besides the 
quantity of gas underground. The 
broad engineering, industrial, and 
economic view calls for careful analysis 
to avoid immature conclusions that 
might retard constructive thinking and 
action. We must consider not only 
the known quantity of gas in developed 
fields, and its economic availability, 
but also the probabilities and possibili- 
ties of discovering additional reserves, 
the effect of increased knowledge 
and improved technique in geology 
and geophysics, improvements in 
drilling and production practices mak- 
ing possible recovery of gas from 
deeper horizons, advances in conserva- 
tion of natural gas not only in dry- 
gas fields but also in oil fields through 
decreased gas-oil ratios and better uti- 
lization of reservoir energy, possibili- 
ties of storing surplus gas in natural 
underground reservoirs, improvements 
in pipe-line transportation making 
practicable the delivery of gas from 
more remote sources, increased efh- 
ciency in use of gas, possibilities of 


mixtures of natural gas and gases from 
other sources, and many other fac- 
tors.* 


Estimation of Proved Gas Reserves 

Reliable estimates of proved gas re- 
serves in individual fields are essen- 
tial to industrial organizations that 
finance the delivery of gas from such 
fields and to communities that depend 
upon the supply. Estimates of proved 
reserves for the whole country tell 
only part of the story, yet, properly 
interpreted, give some indication for 
the future. Unfortunately, however, 
such estimates are prone to reach the 
public through “scare headlines” an- 
nouncing that consumers of natural 
gas will have to change their manner 
of living and doing business because 
on and after a certain date there will 
be no more of that efficient and con- 
venient fuel. 

Methods of estimating natural-gas 
reserves have been described in many 
publications. I will not enter upon 
a technical discussion of that subject, 
except to say that proved physical 
laws enable the quantity of gas con- 
tained in a natural underground reser- 
voir to be computed with considerable 
accuracy, if we have adequate data 
concerning the character of the reser- 
voir and of the fluids within it. Given 
the volume of a gas-filled space under- 
ground, the pressure, temperature, and 
compressibility of the gas within it, 
relatively simple computations can de- 
termine the quantity of the gas. This 
is the “saturation” or “pore space” 
method of estimating “gas in place.” 
Also, if we know the pressure, tem- 
perature, and compressibility of the 
gas in a natural underground reser- 
voir at the beginning and end of a 
period of production, and know the 
quantity of gas produced during that 
period, we can compute the volume of 
the reservoir and the quantity of gas 
within it, provided we know that the 
volume of the reservoir has not 
changed, or how much it has changed. 
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This is the ‘‘pressure-volume” or 
“pressure-decline’’ method, which can 
be used satisfactorily only when there 
has been considerable production from 
a field. In many cases both methods 
can be applied, using one to check the 
other. 

In using the “‘saturation” method the 
volume of the underground space is 
computed from well records and other 
pertinent data. The pressure and tem- 
perature of the gas in the formation 
may be measured with sub-surface 
gages or estimated closely from meas- 
urements made at the well heads. Lab- 
oratory tests can be used to determine 
the compressibility of the gas in cases 
where application of the laws of a 
perfect gas would result in consider- 
able error. 


Pressure-Volume Method 


In using the ‘‘pressure-volume” 
method, the basic data are the quantity 
of gas produced, determined from me- 
ter records and estimates of unmeas- 
ured gas used or lost, the pressures and 
temperatures of the gas in the forma- 
tion determined from measurements 
made at the wells, and data from well 
records indicating changes in the vol- 
ume of the reservoir. 

It is obvious that estimates can be 
made with increasing accuracy as the 
development and operation of a field 
progresses, if adequate records are 
maintained. Frequently an estimator 
finds that the operator has not realized 
the importance of obtaining or pre- 
serving needed information, and sig- 
nificant data are lacking and no longer 
obtainable. 

The underlying principles of the 
two methods of estimating gas reserves 
have been used for years. Some of the 
early estimates, made before many of 
the present refinements were intro- 
duced, have been surprisingly reliable. 
For example, in 1915 when Petrolia 
field was about 40 per cent depleted, 
Shaw estimated that the gas originally 
contained in it was about 120 billion 
cubic feet.t Ten years later, when the 
field was nearing exhaustion, Sclater 
in a study for the Bureau of Mines 
found that about 115 billion cubic 
feet had been produced and about 17 
billion cubic feet of recoverable gas 
remained in the sands.5 Another ex- 
ample, in 1921 the Monroe field con- 





tained 65 gas wells, and was only 
about 2 per cent depleted. Bell and 
Cattell, of the Bureau of Mines, esti- 
mated 434 trillion cubic feet of gas, 
but did not assume that all of it would 
be recovered or available for consump- 
tion.6 This field, now having more 
than 800 wells, has produced nearly 
2 trillion cubic feet of gas and is likely 
to yield an equal volume in the fu- 
ture. 

In general, however, an estimate 
made early in a gas field may not hold 
throughout its life. A careful engi- 
neer will include only the gas which 
he considers to be proved beyond rea- 
sonable doubt. As the field develops, 
more gas may be proved, and ultimate 
production exceed early estimates. In 
other cases, however, data may be in- 
sufficient or faulty and lead to over- 
estimates. A calculation of gas te- 
serves should, therefore, be preferably 
a “running inventory” of proved gas; 
the estimate should be revised from 
time to time as more or better data can 
be used. 


Need for Study of Methods of Esti- 
mating Gas Reserves 

Although the methods of estimating 
natural gas reserves are simple, their 
application may be complex. In ap- 
plying the saturation method there 
may be uncertainties in determining the 
area of the structure, or the thickness 
and porosity of producing formations. 
In applying the “pressure-volume” 
method the effect of encroaching 
edge water in altering the shape and 
size of the gas-filled space may not be 
accurately determinable. When the 
gas is associated with oil, difficulties 
are increased by uncertainties concern- 
ing solubility of gas in the oil and 
its liberation from the liquid as the 
pressure is lowered. 

In the early days of the industry, 
when investments were relatively small, 
rough estimates of gas were adequate, 
but now when gas is transported great 
distances to markets through pipe lines 
that represent enormous investments, 
sound business calls for careful study 
of the sources of supply, considering 
not only the quantity of gas but also 
the characteristics of the producing 
areas that affect the dependability of 
the supply over a period of years. 
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Although there are many recent re- 
finements in estimation of gas reserves 
more study is needed upon character- 
istics of gas-reservoir rocks, liquid con- 
ditions in reservoirs, solubility of gas 
in and its release from liquids in the 
reservoir, producing characteristics of 
wells and changes with time, influence 
of well spacing on ultimate recovery, 
probable pressures in the reservoirs at 
the time of abandonment, compres- 
sibility of natural gases, adsorption of 
gases by reservoir rocks, and effects of 
vapors from water and other liquids 
in the reservoir. Secondary results of 
such a study would be: (1) to clarify 
the usage of such terms as “reserves,” 
“proved,” “recoverable” and “avail- 
able” which now are applied loosely ; 
(2) to emphasize the necessity of ade- 
quate records that could be used in 
calculating gas reserves, the kind of 
information needed, and the methods 
for taking and preserving data ob- 
tainable only at certain times in the 
life of a field. 

Such a study has been discussed in 
connection with plans for cooperation 
between the Bureau of Mines and your 
Association. Investigations now in 
progress under the present cooperative 
arrangement are laying a foundation 
for that work, and I hope that before 
long conditions within the Bureau and 
the Association will permit a definite 
study of improved methods of estimat- 
ing natural gas reserves. 


Gas Fields of the Amarillo and 
Hugoton Districts 

Time does not permit a review of 
the Nation’s many gas-producing areas, 
but a discussion of gas reserves must 
include some mention of the Amarillo 
district of the Texas Panhandle and 
its neighbor, the Hugoton district of 
southwestern Kansas and the Okla- 
homa Panhandle. 

The Texas Panhandle fields include 
about 1,400,000 acres, one quarter of 
which produces “‘sour’’ gas and the 
remainder “sweet” gas. In 1935, 
Cotner and Crum, in reporting on the 
Amarillo district, estimated an original 
reservoir content of 13.7 trillion cubic 
feet of gas in approximately 900,000 
acres, where the average initial open 
flows of the wells are 10 million cubic 
feet per day or more, and 2.4 trillion 
cubic feet in areas where the wells are 
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smaller, giving a total estimated orig- 
inal reservoir content in the Texas 
Panhandle of 16.1 trillion cubic feet.7 
They reported withdrawals (including 
estimated wastage) of 3.9 trillion cu- 
bic feet to and including the year 
1933.8 The Bureau of Mines has not 
checked these estimates, but they seem 
worthy of mention to give an indica- 
tion of the magnitude of the reserve 
in the Texas Panhandle fields. I 
might state that I was a member of a 
committee for the City of Denver that 
checked estimates of the life of the 
field before gas delivery was accepted 
by the city. The assumption was made 
that the gas would be conserved. 


Wastage Stopped 

This Amarillo district, which now 
is connected by pipe lines with Dal- 
las, Fort Worth, Denver, Omaha, 
Kansas City, Minneapolis, St. Paul, 
Chicago, Detroit, and other cities, has 
received much adverse publicity be- 
cause of waste of residue gas from 
gasoline plants. The situation in 


May, 1936, was discussed in a Bureau 
of Mines paper which called attention 
to past wastage of gas and the im- 


provements in present practice. Con- 
structive legislation upheld by court 
decisions has stopped the stripping of 
dry gas for its small gasoline content 
and wastage of the residue. 

In recent months further progress 
has been made. Fortunately, the oil 
operators recognize the important role 
natural gas plays in the production 
of oil, and following elimination of 
waste in the gas area there has been 
a material reduction in gas-oil ratios 
in the oil-producing parts of the dis- 
trict. This in turn has encouraged use 
of gas from more of the oil wells for 
gasoline extraction, the residue from 
gasoline plants supplying fuel in the 
field or being burned for carbon black. 

There is still some preventable 
waste of gas in the Panhandle, but gas 
Operations there now appear better 
than the average in most other fields. 
Much credit is due the operators for 
constructive action. 

The Hugoton area, north of the 
Texas Panhandle, is but partly de- 
veloped, has not been drawn upon 
heavily, and has suffered no serious 
waste. In 1935, Cotner and Crum 
estimated the proved area to be 


388,000 acres, the proved gas reserve 
3.1 trillion cubic feet, and an indicated 
678,000 acres additional probable gas- 
bearing area.° Some now consider 
the total of proved and semi-proved 
land, and land having possibilities, to 
be in excess of ‘2 million acres. 

The Amarillo and Hugoton fields, 
considered as a unit, are, therefore, a 
vast reserve of natural gas. In spite 
of past waste in the Texas Panhandle, 
these fields are capable of supplying 
their connected markets for many 
years. However, the development and 
operation of such an immense acreage, 


.2 million acres proved and 2 million 


acres possible, involve the solution of 
legal and technical problems if the re- 
serve is to be preserved. Unless these 
questions are solved _ satisfactorily 
waste will threaten again. The situa- 
tion calls for the spirit of cooperation 
to conserve and insure efficient use of 
these enormous resources. 


California Gas Fields 


California is another area that may 
be touched upon briefly because of its 
importance, also because of the excel- 
lent data available through the work 
of Claude C. Brown, Chief Engineer 
of the California Railroad Commission. 

Commercial production of natural 
gas in California commenced in 1901 
in the Salt Lake field near Los Angeles, 
but California’s natural gas industry, 
as we know it today, began in 1913 
when a 12-inch line 110 miles long 
was laid from the Buena Vista Hills 
to Los Angeles. From that beginning, 
the industry has developed rapidly. 
Now about 114 million consumers are 
served with natural gas. In 1935 
California produced about 305 billion 
cubic feet of natural gas of which only 
6.3 per cent was blown to the air. 
Between 1923 and 1930 from 60 per 
cent to 25 per cent was blown to the 
air.11 

Although California has several 
“dry-gas” fields, most of the gas pro- 
duced is casing-head gas, a by-product 
of oil operations. Bridge reports that 
from 1922 to 1934 California’s dry- 
gas fields could furnish less than 10 
per cent of peak requirements.!* Cas- 
ing-head gas production fluctuates with 
the production of crude oil, so the 
natural-gas industry exercises no direct 
control over the amount of such gas 
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produced. Following discovery of new 
oil fields that for one reason or an- 
other cannot be developed in an or- 
derly manner, production of gas often 
rises above market requirements, or 
above the capacity of existing outlets, 
and the surplus is blown to the air. 

The decrease in natural gas wasted 
in California from about 60 per cent 
of the production in 1923 to 6.3 per 
cent in 1935, although due in con- 
siderable part to increased consump- 
tion and natural decline of flush oil 
fields, reflects more orderly develop- 
ment, improved methods of produc- 
tion, the growing realization that waste 
of reservoir energy reduces the ulti- 
mate recovery of oil, and the enforce- 
ment of State laws prohibiting pro- 
duction of oil with an unreasonable 
quantity of gas. California is making 
progress in conservation of natural gas, 
thereby enhancing the value of its 
large gas reserves. 

Bridge pointed out recently that 
dry-gas reserves are necessary, where 
casing-head gas forms a large part of 
the supply, to take care of fluctuations 
in demand and in casing-head produc- 
tion, also to compensate natural de- 
cline in casing-head output.1% 


Dry-Gas Reserves 

The dry-gas fields found recently at 
Tracy, Rio Vista, and McDonald Is- 
land, in the Delta district of the San 
Joaquin and Sacramento Rivers provide 
additional dry-gas reserves with high 
pressures and large well capacities, 
they have demonstrated the applicabil- 
ity of geophysical methods through 
which they were discovered, and they 
suggest the probability of discovery of 
other large dry-gas reserves in Califor- 
nia. The recent new oil production 
southwest of Bakersfield may decrease 
the immediate need for the newly 
found dry-gas, but it does not decrease 
its importance from a long-range point 
of view. 

The close association between oil 
production and gas production in 
California introduces large uncertain- 
ties into estimates of the State’s gas 
reserves. Brown has said that recent 
estimates indicate California's reserves 
to be in excess of 18 trillion cubic 
feet, of which 11 trillion will be avail- 
able for distribution.1¢ Hoots and 
Herold take a less conservative view 
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and report a total of 34 trillion cubic 
feet.15 It seems likely that the dif- 
ference between these estimates may be 
due to interpretation of the word “re- 
serve” rather than to differences of 
opinion concerning the potentialities 
of the California fields. 


The Nation's Gas Reserves 

It would be interesting to discuss 
the large gas reserves of the Gulf 
Coast, northeast Texas, northern Loui- 
siana, and the Permian Basin of west 
Texas and southeast New Mexico, but 
time does not permit, so I shall pass 
on to a brief review of the national 
picture. 

In the past a few areas have suffered 
at times from shortage of gas, but in 
general, in spite of the rapid growth 
of the industry, reserves have been 
found and proved in advance of ur- 
gent necessity for them. Discoveries 
apparently are keeping well abreast of 
production. 

At your convention in October, 
1931, the late President of your Asso- 
ciation, Judge H. O. Caster, estimated 
that 13 gas fields and gas-producing 
areas in the United States contained 
reserves of 30 trillion cubic feet;'® 
in discussing reserves of mineral fuels 
in the United States, Garfias estimated 
the proved natural-gas reserves at the 
end of 1934 to be 40 trillion cubic 
feet;17 in a paper before this Asso- 
ciation in May, 1925, Davis gave 62 
trillion cubic feet as the result of his 
survey of the known natural-gas re- 
serves of the United States;!§8 and 
November, 1934, Ley said: 


“Estimated future recoverable gas from 
commercially proved and important areas 
is not less than 75 trillion cubic feet, 

. Most of this reserve has been dis- 
covered and proved in the search for 
petroleum, and some of this reserve will 
be wasted producing petroleum. Experi- 
ence, expressed mathematically, proves 
that the chances of discovering gas are 
greater than the chances of discovering 
oa. 


Even considering that these esti- 
mates were made at different times, 
the range from 30 trillion to 75 tril- 
lion seems wide, but it is likely that 
the views of the men who made the 
estimates are not as divergent as the 
figures indicate. The differences may 
originate from varying uses and inter- 
pretations of words such as “reserves,” 


“recoverable,” “known,” and “proved,” 
as well as from differences in time and 
individual judgment. 

Caster’s estimates evidently were of 
proved recoverable reserves and did 
not purport to include all fields of the 
United States. Garfias states that his 
estimate of 40 trillion cubic feet ‘‘in- 
cludes some 10 trillion cubic feet that 
will be wasted if production methods 
continue as at present and if the ‘law 
of capture’ is not superseded or intel- 
ligently modified.’” Davis’ estimate is 
of “known natural gas reserves” and 
it is evident from his paper that he 
interprets “known” to have a some- 


what broader meaning than “proved.” 
Ley’s estimate evidently gives large 
weight to gas that will be produced 
with oil and does not attempt to dif- 
ferentiate between gas that can be 
marketed and gas that will be lost. 


Outlook for the Future 

These estimates of “known” or 
“proved” natural gas, ranging from 
30 to 75 trillion cubic feet, are from 
16 to 40 times the 17% trillion cubic 
feet produced and marketed in 1935,7° 
but one should not assume from this 
that natural-gas operations in the 
United States will cease within the 
next 40 years. The frequency and 
magnitude of discoveries are as diffi- 
cult to predict as trends in consump- 
tion, but it is certain that large re- 
serves remain to be discovered and I 
am sure that few who have given the 
matter serious thought will disagree 
with Ley’s statement, ‘There are no 
known geologic reasons why the re- 
cent high levels of natural gas pro- 
duction (metered) cannot be main- 
tained for many years.”’*1 

Those of you who are in the natural- 
gas industry have interesting times 
ahead. The natural resource upon 
which your systems are based is lim- 
ited, irreplaceable, and easily wasted. 
Fortunately, however, progress is being 
made in natural-gas conservation. The 
future will bring you many problems 
in adjustment of supply to demand, 
maintenance of adequate proved re- 
serves, avoidance of over-develop- 
ment of fields, and prevention of 
waste, but it also will bring you the 
opportunity to serve a large popula- 
tion for a long period. 
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DEGREE DAYS 

(Continued from page 432) 
the Degree-Day unit is taken out of 
its engineering cage and given to the 
public. The heating industry generally 
can benefit by following a carefully 
prepared program to acquaint the pub- 
lic with this unit of measure, a unit 
taught in few schools, although it con- 
cerns our every-day lives to a greater 
extent than many of the units that 
Mr. Consumer had to learn along with 
his “three R’s.” 
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Mass Output of. Air Conditioning Units 


HE country has been gradually 
made “‘air conditioning” conscious 
and has now entered the second stage. 
This is the ability to differentiate be- 
tween types, costs, and results. It has 
resulted in a decided swing to those 
units employing adsorption by gas 
heat energy for moisture elimination 
as against the freezing method. So 
far has this trend spread that the 
mass production of air conditioning 
units using gas is now an accomplished 
fact in at least one plant. This is the 
factory of The Bryant Heater Company, 
Cleveland, Ohio, for many 
years one of America’s lead- 
ing manufacturers of gas- 
fired house heating equip- 
ment, such as steam and 
water boilers, warm air fur- 
naces, etc. 
Recently, this concern 
equipped two assembly lines 
for summer air conditioners 
backed up with machines 
and equipment of sufficient 
capacity to keep these, and 
later others, operating. The 
sheet metal division, where 
the cabinets, silica gel trays, 
etc., are made, has a full 
complement of shears, brakes, 
etc., with the most modern 
of spot welders, suspended 
from overhead, for assem- 
bly. These assemblies are fin- 


Gas summer air conditioning units in mass production. Silica gel 
beds and automatic control equipment being fixed in place 
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ished by spraying with paint and then 
baking the paint on in a battery of four 
gas-fired ovens. The parts are loaded 
onto trucks and wheeled into the ovens 
which are provided with automatic tem- 
perature controls and safety devices. 
The main assembly line consists of 
a long, rolling platform type conveyor 
to which the sub-assemblies feed. This 
zonveyor consist of parallel rails set on 
legs to bring the work to a height con- 


venient to the workmen. Each assembly 
is made on a small car with casters 
which rolls along the tracks. Since the 
finished air conditioning unit comes 
off the line already packed for ship- 
ping, the bottom of the crate is the 
first item placed on the car. The steel 
frame of the unit is then bolted to- 
gether and the motor and two squirrel 
cage fans placed within. Fans are built 
on a separate sub-assembly line. Next is 
added the motor which operates the dam- 
pers together with the damper assembly. 
The silica gel bed chamber sub-assem- 
bly feeds onto the main as- 
sembly line at this point. The 
gas burners, together with the 
piping, are then put in and 
the control box, diaphragm 
valves, solenoid valves, auto- 
matic control equipment and 
pressure regulator are all 
added and the proper wiring 
installed. The unit is then 
boxed ready for shipment. 
The jacket and gel beds are 
boxed and shipped separately. 
Further expansion of this di- 
vision is in sight and ample 
provision has been made for 
this. When it is remembered 
that gas entered the summer 
air conditioning field just 
two years ago, it can be seen 
that considerable progress 

has been made. 


One of the final assembly lines. Motor and two squirrel cage fans 
being bolted to frame in foreground 








438 AMERICAN GAS ASSOCIATION MONTHLY 





DECEMBER 1936 


Progress in Gas Rate Making’ 


E gas industry in America, as 
well as in Europe, is entitled to 
look upon the electric industry as a 
kid brother for other reasons than the 
mere fact that it is twice as old. The 
electric industry has had its troubles, 
especially during recent years, but the 
gas industry has really been through 
the mill. It has done the impossible. It 
has come back, as the sports writers 
say, after some of the wise men were 
saying it was finished. 

The come back in any field is as un- 
usual as it is heroic. How many 
athletes, actors, politicians, have tried 
and failed? How many industries have 
ever done it at all? “They never come 
back,”’ is the old refrain and a vener- 
able assembly of departed business en- 
terprises ranging from stagecoaches to 
snuff boxes bear mute witness to the 
truth of it. 

Not so the gas industry. 


Gas Comeback 


First used almost entirely for domes- 
tic and street lighting, the gas industry 
was an established business with 
nearly a 100 per cent night load dur- 
ing the period when Thomas A. Edi- 
son and his assistants were baking 
thousands of odds and ends into car- 
bon at Menlo Park, N. J., trying to 
perfect an electric light filament. By 
1915, gas companies in the United 
States had largely relinquished their 
lighting load. But they were fighting 
for other fields and, as we all know, 
they came back with enormous success 
in cooking, industrial and home heat- 
ing, and, more recently, refrigeration. 
Today the industry is bigger than ever 
before and the outlook is rosy. 

Naturally such drastic shifts in op- 
erating practice required sharp transi- 
tions in rate technique and it was this 
interesting phase of the gas business 
that was the subject of a paper by 
Managing Director Alexander For- 
ward of the American Gas Associa- 
tion, at the recent Third World Power 
Conference. He traced the develop- 


*The material herewith presented has been 
taken in its entirety from “Public Utilities 
Fortnightly” for October 22. The “A. G. A. 
Monthly” is indebted to the editors for per- 


mission to reprint. 








ment of gas rate making from the old- 
time charge per outlet, through the 
flat meter rate per thousand cubic feet, 
down to the more modern promo- 
tional rates, with due consideration to 
demand costs and fixed charges. 

Mr. Forward pointed out two char- 
acteristics of the gas business that must 
be considered in modern rate making: 


(1) Utilities turn over capital only once 
in four years.—The problem of utility man- 
agers differs from that presented to other 
business men in one notable respect. A man- 
ufacturer turns his capital over from 2 to 4 
times a year and a merchant from 5 to 10 
times. Utilities, on the other hand, turn 
their capital over once in three and one half 
to five years, and therefore require from 
$3.50 to $5 of capital for every dollar of 
gross annual income against the manufac- 
turer's dollar per $2 to $4 of gross annual 
income and the merchant's dollar per $5 to 
$10 of gross annual income. Public util- 
ities, therefore, must make careful studies of 
their valuations and costs in order to get, 
out of this comparatively limited gross in- 
come, a fair return upon the capital in- 
vested in utility property. 

(2) Gas business not a complete monop- 
oly.—In considering the problem of a fair 
return in the gas business, it must not be 
forgotten that the gas business today does 
not have a monopoly. Monopoly may be 
defined as such substantial control of a 
business or market as results in control 
over the price of the commodity or service. 

There are very few services or commodi- 
ties today that can long be maintained at 
high monopolistic prices in the face of com- 
petition from other commodities or services. 
In this respect the gas business has never 
enjoyed a monopoly. In the early days it 
had to compete with the candle, oil lamp, 
and electric light for lighting. Today it 
has to compete with the heating business 
with wood, coal, coke, oil, and electricity. 
This competition can be met only by rates 
of proper type and level. 


Mr. Forward rehearsed for the bene- 
fit of the visiting delegates various 
standards of rate making which have 
been formulated by the regulatory 
commissions in this country—the al- 
lowance for operating expenses, ade- 
quate reserves for depreciation and 
contingencies, and reasonable return. 
Concerning capacity requirements, he 
stated : 

A consideration of this question makes it 


evident that, before gas service can be es- 
tablished in a community, capital must be 


secured, that the amount of capital must be 
determined by the size or capacity of the 
plants to be constructed, and that the ca- 
pacity of the plants must be determined by 
the requirements of the community. The 
capacity of the production plant is deter- 
mined by estimating the probable maximum 
volume of gas that will be required in any 
one day. This is the total coincident maxi- 
mum demand of all the customers for a day. 

The capacity of the distribution system is 
determined by estimating the probably max- 
imum volume of gas that will be required 
in any one hour. This is the total coin- 
cident maximum demand of all of the cus- 
tomers for an hour. 

Since capital invested in production equip- 
ment is fixed by the total of the demands 
of all of the customers on the maximum 
day, it is evident that interest on the invest- 
ment in the production plant is assignable 
to each customer in proportion to his indi- 
vidual maximum daily demand. Also, since 
part of the investment in the distribution 
system is fixed by the total of the demands 
of all of the customers in the maximum 
hour, it follows that interest on this part is 
assignable to each customer in proportion 
to his individual maximum hourly demand. 


Mr. Forward went on to review 
principles of governing the allocation 
of costs involved in gas service which 
are doubtless familiar to readers of the 
Fortnightly: (1) Production demand 
costs; (2) distribution demand costs; 
(3) customer costs; (4) commodity 
costs. Finally, on the subject of rate 
fixing itself, Mr. Forward made this 
observation : 


The establishment of actual rate schedules 
is distinctly a practical matter. The the- 
oretical cost analysis which has been out- 
lined should always be a guiding, though 
frequently not an absolutely controlling, fac- 
tor. Public psychology and the prices of 
other competing services are given impor- 
tant consideration. In fact, with competi- 
tion from electricity and other fuels 
becoming more and more keen, the value 
of service has gradually become a factor 
of at least equal importance to cost of serv- 
ice in gas rate making. 

The effort to secure the maximum 
amount of business in the face of competi- 
tion has led to the establishment of many 
rate schedules designed to meet specific 
conditions in a particular line of business. 
Thus there is today in the American gas 
industry an increasing use of class rates, 
limited to industrial or commercial business 
or to house heating, water heating, or re- 
frigeration, or a combination of one or more 
of these with cooking. Due consideration is 
given to the local characteristics, diversity 
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of use, and consumption per customer, all 
of which have a direct bearing on the cost 
of serving that class of service. However, 
the type and, within reasonable limits, the 
level of rate schedule necessary to attract 
the business are often the final controlling 
factors. 

If the scientific or theoretically correct 
rate were applied to each customer's actual 
maximum hourly and daily demands, an 
amount of revenue greater than the neces- 
sary return would be received. This is due 
to the diversity of the demands of the cus- 
tomers; therefore it is necessary to apply a 
diversity factor to each customer's de- 
mands before the rate can be applied. 

The diversity factor is the ratio of the 
noncoincident maximum demand of the cus- 
tomers to the coincident or actual maximum 
demand on the system. This applies to 
both hourly and daily demand. By noncoin- 
cident demand is meant the sum of the in- 
dividual maximum demands of all of the 
customers, regardless of the time at which 
they occur. Coincident demand is the actual 
maximum demand made on the system. 
This factor is very difficult of determina- 
tion, and yet its existence in the case of cer- 
tain uses of gas, as well as its absence in 
certain other uses, is now recognized. One 
cannot think about the maximum demand 
on the distribution system made by a cus- 
tomer, without at once realizing that this 
demand will not coincide in point of time 
with the maximum demand of every other 
customer... .. 


Diversity Factor 

The great diversity among domestic cus- 
tomers is made evident by the very large 
volumes of gas that are demanded in the 
hours just before noon on Thanksgiving 
Day. In most communities it is the general 
custom to cook large dinners on that day 
and at practically the same hour. Conse- 
quently, there is a marked peak which does 
not occur on any other day of the year. 
The absence of any such peak demand on 
all other days indicates that on those days 
the time selected for cooking by individual 
customers varies over many hours of the 
day and over many days of the year. 

It will be seen at once that the diversity 
factor must be determined if the effect of 
these diverse conditions of the use of gas 
shall be reflected in the cost factor. 


Of course, consideration was also 
given to the fact that rates for gas are 
directly affected by mear access to 
sources of supply of natural gas and to 
a lesser extent by access to long-dis- 
tance transmission, and by-product 
purchases. 

Along lines somewhat similar to 
Mr. Forward’s paper was an article by 
W. J. Crowley and H. S. Jacobs, of 
the Public Service Company of North- 
ern Illinois, recently published in The 
Journal of Land & Public Utility Eco- 





nomics, which attempted to analyze 
the practical marketing problems which 
face the gas industry in the domestic 
field. The article elaborated upon a 
comparatively little known subject— 
the consumption characterstics of 
domestic gas customers. Somewhat too 
technical in detail to review at length, 
this article by Messrs. Crowley and 
Jacobs concluded as follows: 


‘ . some of the postulates which have 
been accepted for years in the gas industry 
must be revised in the light of newly re- 
vealed facts. In this survey alone the data 
obtained provide the basis for a distinctly 
new concept of the consumption character- 
istics of customers in the domestic group. 
Even if this information were not essential 
for the most effective solution of problems 
of immediate importance now facing the gas 
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industry, it would still be of great value 
since it gives a truer understanding of the 
characteristics of the most important class 
of customers served by the gas industry. 


Stated by itself this conclusion may 
seem rather vague but it does indicate 
that the technique of gas rate making 
is still in the state of flux and that the 
oldest of central utility services (after 
water service) is still alive to the 
necessity and desirability for constant 
improvement of rate fixing. 

—E. S. B. 


Rational Distribution of Electric Energy 
and of Gas. Part II. Paper by Alexander 
Forward. Third World Power Conference. Sec- 
tion VI, Paper No. 16. September 7 to 12, 1936. 
Washington, D. C. 

Domestic Gas Consumption. By W. J. Crow- 
ley and H. S. Jacobs. “The Journal of Land & 
Public Utility Economics.” May, 1936. 





Gas Heating Gets a Boost 


(Editorial from Public Utilities Fortnightly, October 22, 1936) 


T was during the recent sessions of 

the Third World Power Conference 
in Washington that ye editors had an op- 
portunity to mix with some of the élite 
in the scientific world. Reflecting at 
length upon the perfectly obvious fact 
that Providence had bestowed upon us two 
ears but only one mouth, we endeavored 
to take the hint and listen at least twice as 
much as we spoke. Following this com- 
mendable practice we heard a number of 
edifying and instructive matters, but one 
conversation in particular would surely 
have interested and heartened our friends 
in the gas industry now gathering for their 
annual convention at Atlantic City, N. J. 

By the same token, it would have left 
executives of the coal industry somewhat 
grumpy. If the coal men are peeved (as 
some of them seem to be) at the rate 
hydroelectric development is muscling in 
on their market, they would be downright 
enraged at the plans for fuel economy 
these mental heavyweights were talking 
over. 

Well, it seems that on this particular 
evening there was an Englishman, a 
Swede, a Hollander, and an Irishman 
(don’t be alarmed, we're not going to tell 
a funny story; they were really present 
in the flesh) comparing notes with some 
American engineers on fuel resources. 
(Ye editor lurked near-by disguised as 
a coffee table.) For some reason or other 
(maybe the cigars they sell in Washing- 
ton hotels) the conversation drifted 
around to the smoke nusiance problem. 
The foreign visitors were estimating the 
annual cost of smoke damage in Euro- 
pean cities: London, thirty million; Paris, 
twenty million; Berlin, twenty-five million, 
and all such figures. Of course, there is 


the Mellon Institute estimate for Pitts- 
burgh’s smoke bill at ten million which 
is pretty good for its size. 

Then there was discussion of how about 
70 per cent of the value of coal goes up 
the chimney when it is burned in the 
home. Well, what was the solution? The 
consensus seemed to be gas heating. In 
the interest of economy of fuel resources, 
public health, and aesthetic satisfaction, 
the learned men were inclined to the 
view that we are approaching the day 
when the use of coal for purposes other 
than raw material will have to be re- 
stricted or even forbidden. 

Of course, we hasten to add (as we 
glance at a frowning picture of the 
beetle-browed John L. Lewis), all this 
was said to be a good while in the future. 
Nevertheless, we pass on the suggestion 
to the gas utilities for what it is worth. 
The Englishman said that he considered 
the development of gas heating just as 
important to public economy and health 
as the electrification of railroads. The 
Irishman and the Swede were bemoaning 
the lack of coal in their countries, while 
one of the Americans expanded with 
pride, not only about our own coal de- 
posits, but about our natural gas and oil 
resources as well. 

All of which indicates that America 
should be thankful that she has enough 
competing fuels to cause a problem, but 
it is still a problem for all of that. 


What we must always bear in mind is 
the fact that our product—gas—is unques- 
tionably, incontrovertibly the most efficient 
conversion of raw heat into heat energy in 
the world—C.iFForD E, PAIGE. 
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Effects on Trees of an Illuminating Gas 


Introduction 

ROBLEMS concerned with trees 
Prsjures by illuminating gas acci- 
dentally leaking into the soil may be 
said to have commenced in 1807 when 
the first public street gas lighting sys- 
tem was installed in Pall Mall, Lon- 
don (10). Although various phases of 
the problems presented when illumi- 
nating gas is seeping into soil in which 
the roots of plants are growing have 
been investigated by botanists, chem- 
ists, and others for at least seventy 
years, no general agreement has been 
reached upon the exact manner in 
which vegetation is injured, killed, or 
otherwise influenced. A brief survey 
of the literature consulted is given to 
establish the present status of the gen- 
eral problem. 


Tree Injuries 

NEUMAN in 1842, according to 
GIRARDIN (12), described the poison- 
ing of elm trees by gas. By 1864, 
GIRARDIN, in Lille, France, was study- 
ing the soil for the cause of severe 
injury to Italian poplar trees located 
near a leaking gas conduit. About 
this time injuries to street trees were 
being reported from a number of Eu- 
ropean cities. The cause of the injury, 
and death of shade trees on several of 
the chief thoroughfares in Berlin 
brought about an extended controversy. 
This was described by Laissus and 
Heim (16). Some thought that gas in 
the soil was responsible; others thought 
that unfavorable conditions of water 
supply, nutrition, high temperatures, 
and other factors were chiefly respon- 
sible for the conditions of these trees. 
It was suggested that the soil around 
the roots of the trees should be in- 
closed by impervious cylindrical walls 
to avoid the action of illuminating 
gas, from leaking conduits, on the 
trees. In 1900, WEHMER (25) de- 
scribed the injury of elm trees in the 
vicinity of a gas leak in Hanover, 





Reprinted from Puiant PuystoLocy, 11: 401- 
412, 1936. 
1Contribution from the Osborn Botanical 


Laboratory, Yale University. 
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Germany, and included an illustration 
showing the leafless condition of the 
tops of the trees and the sloughing off 
of large patches of the basal bark. In 
1903 (18), at Yonkers, New York, 





Figure 1. American elm trees in cans of 
soil with glass tubing reaching the bottom 
for the introduction of gas. Left, a tree 
before gassing. Right, a defoliated tree but 
with buds swelling along all the stems. 
Into the soil of this tree 864 cu.ft. of gas 
had been passed between July 28 and Aug. 
3. Photograph taken Aug. 9 


considerable trouble was experienced 
owing to gas injuries upon shade trees. 
The writings of STONE (21, 22, 23, 
24), from 1906 to 1916, gave evi- 
dence of the frequent instances of in- 
juries to trees in New England which 
were attributed to the escape of illu- 
minating gas in the soil. In recent 
years, in the United States field cases 
of gas in the soil affecting tree growth 
unfavorably have rarely been reported 
in the scientific literature. Accidental 
occurrences of this type are more fre- 
quent than is generally supposed. 
When they involve a conspicuous 
shade tree or extensive injury to a 
number of trees in a small locality the 
necessity for information upon the fac- 
tors involved, accurate diagnosis, and 


possible remedial measures become 
urgent. 

Investigative work with trees experi- 
mentally subjected to illuminating gas 
has covered a variety of the aspects of 
the general problem. Laitssus and 
HEIM (16) describe one experiment 
by PosELGER in the 1860's, in Berlin, 
in which eight young trees planted in 
a wooden box were subjected to a 
flow of gas into the soil for three 
hours a day during forty days. No ill 
effects to the trees were observed and 
the conclusion was that gas in the soil 
was not injurious to trees. The toxic 
nature of the gas in Berlin was soon 
afterward established by KNy (15), 
and SpATH and MEYER (20). Differ- 
ences in the susceptibility of various 
species of trees to injury by gas were 
noted by these investigators, and by 
WEHMER (26), Doust (7), and 
others. The toxicity of illuminating 
gas in the soil was attributed to resi- 
dues of “brown oily substances” as 
well as high contents of sulphur and 
ammonium salts by GiRARDIN (12). 
BoOEHM (1) associated the injurious 
action of gas with the “tarry products” 
left in the soil. Brizt (2), EHREN- 
BERG (8), EHRENBERG and SCHULTZ 
(9), SORAUER (19), and SCHOLLEN- 
BERGER (17) considered the displace- 
ment of oxygen in the soil atmosphere 
the chief cause of injury to vegetation. 
Harvey and Rose (13) thought ethy!- 
ene was the most harmful constituent 
remaining in the soil in a gaseous state. 
WEHMER (27) emphasized hydro- 
cyanic acid as the chief toxic agent. 
HITCHCOCK, CROCKER, and ZIMMER- 
MAN (14) found that while the re- 
moval of hydrocyanic acid greatly re- 
duced the toxicity of one illuminating 
gas it did not eliminate the injurious 
effects of the gas in the soil. Detailed 
descriptions of the symptoms and the 
field conditions associated with shade 
trees injured in various ways were 
made by STONE (21, 22, 23, 24). The 
writer (3, 4, 5, 6) reported injurious 
as well as stimulative phenomena 
which were observed when small trees 
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or tree parts were exposed to illumi- 
nating gas. 

The accurate determination of in- 
juries to established trees, directly at- 
tributable to gas in the soil, is at- 
tended with many difficulties. Three 
major factors involved in determining 
the cause of injuries are: the gas, the 
soil environment, and the tree. Each 
of these is complex and highly vari- 
able, and the diverse combinations that 
may and actually do result present 
many confusing field problems. Fre- 
quently the symptoms of gas injury 
in a tree are distinguished with diff- 
culty from those resulting from other 
unfavorable conditions for growth.* 
Conditions such as a hard packed sur- 
face soil, and coverings of impervious 
paving, which restrict aeration of the 
soil, make the solution of the problem 
more difficult. Illuminating gases are 
of different types depending on the 
process of manufacture. The com- 
position of one gas may vary widely 
from time to time. Differences in the 
chemical composition of manufactured 
gases may account for the more severe 
action of gas leaks on vegetation in 
one community than in another. Gas 
from a modern manufactory is sub- 
jected to purification processes in the 
recovery of by-products and in the re- 
moval of ingredients known to have 
a corrosive action on metal pipes so 
that the constituents held chiefly re- 
sponsible for the toxic action of gas 
in the soil during the past and from 
older manufacturing plants may not 
be those responsible for the effects of 
all illuminating gases. In an unpub- 
lished work the writer tells of three 
types of currently used manufactured 
gas. He here indicates that the epi- 
nastic response of tomato plant leaves 
varies with the respective gases when 
these gases surround the roots. The 
extent of a gas leak, the rate of flow 
of the gas, the quantity passing into 
the soil, and the time over which it 
acts are additional conditions of im- 
portance in determining the influence 
of illuminating gas on vegetation. It 
is with the latter features of rate and 


* Italics ours—Editor, 


¥ Descriptions contained in the original artick 
= omitted here due to space limitations 
—Editor. 


*The writer is indebted to W. A. Fitzsim- 
mons, Superintendent of Production of the New 
Haven Gas Light Company, for this analysis. 


*The laboratory reports showed no hydro- 
cyanic acid present. 
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volume of gas flow that the present 
study is concerned. An attempt was 
made to establish for the gas used, 
and under the conditions imposed, 
quantitative limits for the amount of 
gas required to kill small trees when 
the illuminating gas was passed into 
the soil about their roots. 


Experimentation 

During the spring and summer of 
1934 the following tests were made 
for the purpose of recording the in- 
fluence of various rates of flow and 
quantities of a typical manufactured 
gas supplied to the soil in which three- 
year-old American elm trees were 
growing. The trees had been grown in 
clay pots and in April were trans- 
planted to cans holding approximately 
1 liter of soil. A layer of sand was 
placed on the bottom with a glass tube 
extending from the sand layer to be- 
yond the rim of the cans for the in- 
troduction of the gas at the bottom of 
the soil and the root system. Upon a 
layer of loam soil the root mass of the 
potted trees was placed and additional 
soil sifted and tamped around the 
sides. Thirty trees were prepared in 
this manner and given regular green- 
house care. 





Figure 2. The same elm tree on the right 
in Figure 1, twenty days later. Leaf and 
twig buds developed rapidly on this com- 
pletely defoliated tree along all the stems 
except at the upper nodes. Considerable 
new stem growth was made before winter 
and normal foliage development and 
growth occurred the next year. Photograph 
taken Aug. 29 
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Gassing of the soil of the trees took 
place outside a ground level window 
with rubber and glass tubing reach- 
ing from a laboratory gas outlet 
through a wet meter or a calibrated 
flow-meter to the bottom of the soil in 
the cans. The gas was of the coke oven 
type as supplied by the New Haven 
Gas Light Company. For the period 
covered by this study the average com- 
position of this gas, together with the 
percentage of each component, except 
for naphthalene which is recorded in 
grains per 100 cu.ft., is given as fol- 
lows :? 


Cashbon:. dioxide. .......0....... 1.70 
eee eee ee ee 3.00 
| yer e se Pere 0.20 
Carbon monoxide........... 8.70 
SR eer ry errr 51.00 
PE 6 asc. be belie cw 25.90 
ae ee eee 10.00 
|” ere 3.50 
RN vie scuxcapuscteres trace 


Hydrocyanic acid®........... 





Between May 2 and August 7, 
1934, twenty of the elm trees were 
subjected to a gassing of the soil about 
their roots. Brief descriptions of ten 
of the trees during and following the 
gassing treatment are reported.} Later, 
additional data will be reported in re- 
gard to trees subjected to gas in the 
soil when the surface of the soil was 
covered with paraffin. Ten trees were 
grown through the summer as con- 
trols. Both the control and the gassed 
trees were placed in shallow trenches 
in the soil out-of-doors over winter 
so that the effects of the gas treat- 
ment upon the trees during the next 
season could be observed. 

In addition to the foregoing tests, 
three elm trees in cans, prepared as 
previously described, were treated by 
passing 36, 14, and 7 cu.ft. of gas into 
the soil and immediately sealing the 
soil surface with a layer of melted 
paraffin. The surface of the soil of 
one control tree was similarly sealed 
and the control trees of the previous 
tests served as checks of the behavior 
of the trees in normal soil with a free 
surface. Within ten days after the 
treatment of the soil of one tree with 
36 cu.ft. of gas the characteristic 
“ethylene effect’ of leaf epinasty ap- 
peared. Epinasty was most evident in 
the lower leaves, and less evident in 
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the upper young leaves. Gradually 
the leaves of this tree became very dry 
and hard, the older leaves became 
brown from the margins to within 1 
cm. of the midveins. The tree in soil 
receiving 14 cu.ft. of gas lost two- 
thirds of its leaves and exhibited 
marked chlorosis of the remaining 
leaves. The tree in soil through which 
7 cu.ft. of gas had been passed con- 
tinued normal in appearance except for 
a slight chlorosis at the bases of three 
leaves. The leaves of the control tree 
with the soil surface sealed became 
somewhat dry and hard. One month 
after the gas treatments these trees 
were removed from the cans for an 
examination of the roots. The soil 
was very dry and the small fibrous roots 
broke readily when the soil was being 
removed. Secondary roots had some 
areas of outer bark sloughing off. 
These features were common to the 
roots of the control tree with the soil 
surface sealed as well as of the gassed 
trees. During 1935 these trees made 
normal growth of tops and roots. 


Discussion 

The experimental results in this 
study in many respects follow the ob- 
served conditions and the known facts 
of a number of field cases of injury to 
established shade trees by illuminating 
gases leaking into the soil, which the 
writer has followed during the past six 
years. Rapid killing of a shade tree 
within a few days or a few weeks has 
been seen occasionally, but the more 
numerous cases are those in which 
chlorosis of the foliage on a portion 
of the tree and partial defoliation is 
subsequently followed by the drying 
out and death of uppermost twigs, and 
the dying of some branches and not 
of others. This process of gradual in- 
jury, although making for an un- 
sightly tree and a hazard on streets 
because of the brittle branches likely 
to fall at any time, may continue for 
three or more years. The latter cases 
are the most confusing to diagnose, 
especially when the source of the gas 
in the soil is no longer evident and the 
tree is subject to serious insect and 
fungus attacks as a result of its lowered 
vitality, exposed branch stubs, loos- 
ened bark, and similar features asso- 
ciated with such trees. 

With these young elm trees, two of 
the twenty were completely killed by 








the spring of the next season after the 
gassing. While some of the trees, those 
subjected to 5 and 10 cu.ft. of the 
coke oven gas, exhibited no signs of 
injury, those gassed with 32 to 864 
cu.ft. of gas showed chlorosis of 
leaves, partial or complete defoliation, 
and the death of terminal parts of 
branches. In two instances, defoliation 
was soon followed by the development 
of latent buds on the stems, below the 
injured part. In the following season 
many instances of partially killed stems 
were observed but new shoots were 
also produced and made excellent 
growth. Complete recovery would be 
expected with these young trees, based 
on their behavior the season following 
the gassing. Complete recovery in a 
larger tree would not be expected be- 
cause of its age and the loss of so 
many branches from its top, regardless 
of the formation of new shoots. 


Experimental Conditions 

Flowing 5 to 864 cu.ft., or 141.5 to 
24,451 liters, of coke oven gas into 
one liter of soil for a period of twelve 
minutes to fifteen days was thought 
to embrace sufficiently drastic experi- 
mental conditions to produce rapid 
and definite lethal effects in these 
small elms. The results of the tests 
made it necessary to abandon the ob- 
jective to determine even approxi- 
mately the volume of this gas required 
to flow into the soil to kill these trees. 
Neither the conditions of the tests nor 
the physiological action of the toxic 
ingredient or ingredients permitted as- 
signing definite values to the amount 
of this illuminating gas to produce 
unmistakable lethal effects in a short 
period of time. A review of the experi- 
ence of others in experimentally sub- 
jecting trees to illuminating gases in 
the soil will add to the interest in the 
explanations offered for the results of 
this investigation. 

Kny (15) supplied illuminating gas 
at the rate of 418.5 cu.ft. per day 
through four burners in the soil at 
the base of a twenty-year-old maple 
tree. The gas flowed from early july 
to January and involved an enormous 
volume of gas. A neighboring Evony- 
mus bush showed withering of leaves 
and defoliation early in September; a 
nearby elm tree exhibited signs of in- 
jury; while the maple defoliated early 
in the fall. The following spring the 
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bush and the two trees were dead. 
Into the soil beneath a linden tree 380 
cu.ft. of gas were passed daily. This 
tree, although severely injured, was 
able to produce small pale leaves the 
next spring. SPATH and MEYER (20) 
found that 25 cu.ft. of gas per day, 
in July, killed the roots of established 
trees in a few days, but in the winter 
when the roots were dormant the trees 
were much more resistant to injury by 
twice this rate of gas flow. SHONNARD 
(18) found that 1.07 cu.ft. of gas per 
hour added to the soil of a potted 
lemon tree caused chlorosis of the 
leaves in five days and defoliation in 
eight days. EHRENBERG and SCHULTZ 
(9) subjected two-year-old linden 
trees to rates of gas flow into the soil 
of 0.2 to 2.7 liters per hour for a 
month. Partial defoliation was the 
chief feature noted, and when the 
trees were transplanted to fresh soil 
they recovered. 


Chicago Tests 

Work at the University of Chicago 
constituted a major contribution in 
the United States upon the plant phys- 
iological effects of illuminating gas. 
Harvey and Rose (13) recorded a 
variety of experiments with seedlings 
and potted plants exposed to ethylene- 
air mixtures, and to illuminating gas. 
High concentration of illuminating gas 
brought about rapid killing of the 
roots, and the chief symptom was 
death. This same gas flowing slowly 
through the soil in which woody 
plants were growing brought about a 
stimulation of the roots which resulted 
in the development of new tissue. 
When “water gas” of the Chicago 
Gas Light and Coke Company was 
distributed at the rate of 1.5 liters per 
hour in the soil beneath an Ajlanthus 
tree on the campus from July 3 to 
September 2, leaves of some of the 
younger shoots wilted in eleven days. 
Subsequently, these and a few more 
leaves shriveled and died but no gen- 
eral effect over the entire tree was ob- 
served until early defoliation occurred 
in September. In October, the tree was 
dead and was characterized by a gen- 
eral dryness of the tissues. Doust (7) 
demonstrated the sensitivity of the 
tomato plant and other plants to low 
concentration of ethylene and illumi- 
nating gas in the atmosphere, and 
tested the responses of small potted 
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trees to gas passed into the soil. With 
eight trees of different species treated 
forty to ninety days with 60 to 180 
liters of gas in the soil, the foliage 
was little changed by the treatments. 
Swelling of the basal portion of the 
stems, cracking of the bark, and the 
production of proliferation tissue on 
underground parts were frequent symp- 
toms. The most severe injury was ex- 
hibited by an American elm tree sub- 
jected to 180 liters of gas during 
ninety days. This tree lost half of its 
leaves, the bark at the base of the 
stem cracked open, and at the conclu- 
sion of the treatment the underground 
parts were dead. The conclusion was 
reached that the killing of trees by il- 
luminating gas is a very slow process 
which may take months or years. 


Response Classified 


Previous studies by the writer (3, 
4, 5), in which woody plants and 
their parts were subjected to a ‘‘mixed”’ 
illuminating gas, and in some instances 
to ethylene led him to conclude that 
there were three classes of plant phys- 
iological response to this illuminat- 
ing gas: First, stimulation, such as accel- 
eration of early development of latent 
buds, epinastic growth of leaf petioles, 
hypertrophy of lenticels, and prolifera- 
tion of root parenchyma cells. Second, 
injury, such as inhibition of bud 
development (particularly terminal 
buds), dwarfing of leaves, loss of rigor 
by leaves, chlorosis, drying of portions 
or of entire leaves. Third, killing ef- 
fects, which differ primarily in degree 
from those of injury. They were made 
evident in dormant trees by a blacken- 
ing and drying out of buds without 
any sign of normal development, dry- 
ing and wrinkling of the bark, drying 
out and brittleness of the stem and 
root wood, and when rapid, no hy- 
pertrophy of root lenticels or prolif- 
eration of parenchyma cells of the 
root. The type and the degree of the 
physiological response of these small 
trees varied with the time of exposure 
to the gas, the volume of the gas, the 
condition of the tree (dormant or 
growing), and the organ or part of 
the tree exposed to the gas. 

HITCHCOCK, CROCKER, and ZIM- 
MERMAN (14) found that when gas 
of the Westchester Lighting Company 
was introduced into the soil of small 
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potted willow, maple, cherry, and sil- 
ver bell trees at volumes of 1 and 4 
cu.ft. for a period of thirty minutes, 
the larger volume caused the greater 
injury. Four cubic feet of the gas 
brought about severe injury to the 
roots with no ill effects on the aerial 
parts except in willow and maple. All 
of the woody plants, including privet, 
recovered in three to four weeks after 
the gassing with 4 cu.ft. of this gas. 
Ten cubic feet of this gas killed the 
five species of woody plants. 


Lethal Effects 


While the literature regarding the 
experience of other workers, who sub- 
jected trees to illuminating gases in 
the soil, does not permit concise gen- 
eralization, it is evident that in most of 
these studies rapid lethal effects were 
not reported. Relatively large volumes 
of gas were required to seep into the 
soil for a considerable period of time 
before the death of entire trees oc- 
curred. Leaf, stem, bud, and root in- 
juries frequently occurred, and, if the 
gas flow was of sufficient magnitude 
and continued long enough, death of 
the entire tree resulted. Injury to tops 
and roots in a number of cases was 
followed by recovery. A possible ex- 
ception may be seen in the work of 
HitTcHcock ef al. (14) in which lethal 
effects on woody plants were observed 
when 10 cu.ft. of the Westchester 
Lighting Company gas was passed into 
the soil of small potted trees. The 
highly toxic nature of this gas was 
ascribed to the presence of hydrocyanic 
acid. When this acid was removed 
from the illuminating gas, twenty to 
twenty-four times more gas was re- 
quired to produce the same type and 
degree of injury induced by the un- 
scrubbed gas. Removing hydrocyanic 
acid, however, did not make this gas 
non-toxic. 

Since the coke oven gas used in the 
present study was freed of hydrocyanic 
acid by an efficient scrubbing process 
at the manufactory it is logical to 
seek the explanation for the effects 
produced in the elm trees in the ac- 
tion of other constituents. 

Experiments performed at this lab- 
oratory in which a “mixed” illuminat- 
ing gas as well as ethylene and air 
mixtures were used, led the writer to 
conclude that it is possible to ascribe 
the responses of the elm trees gassed 
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in the soil with coke oven gas to ethyl- 
ene, or compounds with a similar 
physiological action on woody plants. 
In the complex composition of a com- 
mercial illuminating gas there may be 
a number of ingredients which will 
affect woody plants as ethylene does. 
The earliest symptoms of controlled 
soil-gassing in the elm trees were 
chlorosis and defoliation. Unpublished 
work done at this laboratory with 
ethylene in concentrations of 1 to 50 
per cent in air held about the bases 
of rooted cuttings of privet or the 
washed roots of small oak trees caused 
chlorosis, defoliation, and the drying 
out of the tops of woody plants. It is 
concluded therefore that ethylene, or 
gaseous ingredients of similar physi- 
ological action on plants, can explain 
the symptoms observed when relatively 
large volumes of the coke oven gas 
employed in this investigation are 
passed into the soil in which small 
elm trees are growing. 


Summary 


1. This investigation is concerned 
with a description of the symptoms ob- 
served when relatively large volumes 
of a coke oven type of illuminating 
gas were flowed into the soil in which 
young elm trees were growing, and 
with the probable explanation of these 
symptoms. 

2. Five or ten cubic feet of this coke 
oven gas applied to the roots of elm 
trees produced no visible signs of in- 
jury. 

3. When 32 to 864 cu.ft. of gas 
were used, a variety of injurious symp- 
toms were observed in the trees. 
Chlorosis and defoliation were the 
chief early symptoms, followed, in 
some cases, by the drying out of the 
apical portions of the stems. Roots sus- 
tained injury but the sequence of this 
injury and its extent were not deter- 
mined with these trees in undisturbed 
soil. Epinasty of leaves was observed 
following gassing when the soil sur- 
face was sealed with paraffin. The 
stimulation of lower buds into active 
development was observed on stems 
defoliated by gas passed into the soil 
about the roots. 

4. Two of the twenty trees that 
were gassed died before the beginning 
of the next growing season. 

(Continued on page 450) 
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Brooklyn Union Honors Employees at Annual 
Service Emblem Dinner 


IGHT employees of The Brooklyn 

Union Gas Company were presented 
McCarter Medals and nine others awarded 
McCarter Certificates at the twelfth an- 
nual Service Emblem dinner of the com- 
pany, held on November 5 at the Co- 
lumbus Club, Brooklyn, N. Y. The 17 
McCarter winners were among the ap- 
proximately 300 employees given em- 
blems, medals and awards at the dinner. 

Service emblems, denoting 25 or more 
years of faithful service, were awarded 
to 231 employees. This is the largest 
group of emblem recipients in the 12 
years the emblem dinners have been held. 
Of the 231 emblems 118 went to em- 
ployees who during the past year com- 
pleted 25 years of service. Sixty emblems 
went to 30-year employees; 28 to 35-year 
men; nine to 40-year men; eleven to 45- 
year men; two to 50-year men, and three 
to 55-year men. 

At the present time there is a total of 
744 employees on the company’s service 
honor roll, comprising employees who 
have served for 25 years or more. The 
man with the oldest service is Michael 
J. Shay, who has 61 years of service to 
his credit. The grouping of the others 
follows: 

7 employees with service of between 55-59 yr. 

9 employees with service of hetween 50-54 yr. 
36 employees with service of between 45-49 yr. 
53 employees with service of between 40-44 yr. 
86 employees with service of between 35-39 yr. 
174 employees with service of between 30-34 yr. 
378 employees with service of between 25-29 yr. 


McCarter Medals 

The eight employees who won Mc- 
Carter Medals are Joseph Casey, Thomas 
V. Clancy, George Heinsohn, William 
J. McAdams, David Nolan, Edward J. 
O'Donnell, Owen Vahey and Charles H. 
Wildhagen. Mr. O’Donnell’s medal was 
awarded posthumously, this winner hav- 
ing died since his heroic act. The medal 
was presented to his widow, Mrs. Mar- 
garet O'Donnell. 

McCarter Certificates were presented to 
Patrick Boylan, Thomas Butterly, Patrick 
Costello, Charles Cottam, John Dowd, 
Henry Herbst, Thomas F. Neary, Harry 
Oelerich and Patrick Ward. 

In addition to the 17 McCarter winners 
two employees received the President's 
Medal of the National Safety Council for 
their efforts in saving life. These two are 
Dennis Nainor and Louis J. Beissel. 

Brooklyn Union employees have won 
the following awards: 


No. of 
Name of Award Employees 
McCarter Medals 102 
McCarter Certificates 50 


McCarter Medal Bars 

President's Medal, National 
Safety Council 

President’s Certificate, National 
Safety Council 


Twenty-seven men were presented the 
Brooklyn Union's special award in recog- 
nition of their services in a variety of 
fields. Four employees, who, in other ways, 
saved lives or prevented injuries, were pre- 
sented the company’s special awards. Two 
others, who, though unsuccessful, had 
made valiant attempts to save life, also 
received special awards. 


Special Awards 

The company presented special awards 
to an employee who had designed a 
much-needed tool, to a man who had de- 
veloped a more efficient technique, and to 
14 meter readers who had avoided errors 
throughout last year, although each read 
in excess of 20,000 meters. Special awards 
also went to five chauffeurs, each of 
whom had driven for five years without 
an accident. 

Miscellaneous other awards were made 
at the dinner. The Holder Division team 
consisting of Harold C. McCabe, Robert 
Newell and John E. Smith, which won 
the 1936 Prone Pressure Contest, was 
presented the handsome bronze plaque 
and each man received a medal. 

Albert Stampe, president of The Brook- 
lyn Union Gas Club, awarded the tro- 
phies and medals to teams and individuals 
who had distinguished themselves in 
baseball and bowling during the past 
year. 

Charles C. Atwood, assistant chief engi- 
neer, presided at the dinner. He intro- 
duced President Clifford E. Paige, who 
addressed the diners and presented the 
service emblems to those men who had 
completed 35, 40, 45, 50 and 55 years of 
service. The emblems for the 25- and 
30-year men were awarded by Vice-Presi- 
dents B. G. Neilson and F. Christopher 
Weber. 

Mr. Weber also awarded the McCarter 
Medals, McCarter Certificates, National 
Safety Council President's Medals and the 
Brooklyn Union's Prone Pressure Plaque 
and medals. Mr. Neilson presented the 
company’s special awards and its Achieve- 
ment Trophy. 

Tribute was paid to the veteran em- 
ployees by President Clifford E. Paige 
who delivered the only address of the 
evening. Mr. Paige also discussed vari- 
ous phases of the company’s business, 
showing how it has met conditions dur- 
ing the past year and how it is preparing 
for the future. 


In his address he called attention to 
the fact that approximately 16% of the 
company’s employees have served for 25 
years or longer. He related some of the 
outstanding achievements of employees, 
showing the capability of the individuals 
and of the company. 

In talking about the company’s business 
and its future prospects Mr. Paige called 
attention to the large increase this year 
in sales of gas-using appliances. The in- 
crease is the greatest in the company’s 
history, he said, and is especially notice- 
able in the domestic field where sales of 
house heating equipment have shown the 
greatest rise. 

While appliance sales have increased 
tremendously, Mr. Paige told his audience 
that sales of gas from these appliances 
have not yet been fully realized. Sub- 
stantial increases in gas sales are expected 
with the coming of colder weather when 
the automatic gas heating equipment will 
be used. 


British Executive Dies 


J C. WALKER, general secretary of the 
e@ British Commercial Gas Association, 
died November 5 following an operation. 
Mr. Walker was well known to the gas 
industry in this country as a result of 
friendly relations over a long period of 
years. 

Born in 1888, Mr. Walker joined the 
staff of The Gas Light and Coke Com- 
pany in 1902, being appointed to the per- 
sonal staff of the then chief inspector, 
F. W. Goodenough, later and better 
known as Sir Francis, controller of gas 
sales. In 1912 he joined the staff of the 
newly formed B.C.G.A. For 25 years 
Mr. Walker served the B.C.G.A. without 
sparing himself, becoming in turn assist- 
ant secretary, 1912, secretary, 1920, and 
general secretary, 1932. 


Memory of Arthur Hewitt 


Honored 


VACANT chair, draped with purple 

and black satin ribbons, was placed 
at the head table at the opening banquet of 
the Toronto board of trade meeting last 
month in honor of the memory of the late 
Arthur Hewitt, who was honorary chair- 
man of the club from 1930 until his death. 
A replica of the club’s official gavel is be- 
ing presented to the Hewitt family with an 
inscribed parchment bearing the resolution 
of sympathy passed at the meeting. 
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Employees of The Brooklyn Union Gas Company who were awarded McCarter Medals or Certificates for acts performed during the year. 

Left to right, top row—Patrick Ward, Charles Cottam, Patrick Boylan, Owen. Vahey. Second row-—Thomas Neary, David Nolan, Thomas 

B. Clancy, Patrick Costello. Third row—Charles Wildbagen, Thomas Butterly, Edward ]. O'Donnell, John Dowd. Bottom row—Harry Oel- 
erich, William McAdams, George Heinsohn, Joseph Casey, Harry Herbst 
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Safety Training Again Comes 
To Rescue in Emergency 


By W. REED MORRIS 
Vice-President, Koppers Co., Seaboard 
Division 


OW safe the job has been made, how 

safe the home has been made, how 
widespread the benefits of safety edu- 
cation as conducted by America’s great 
industrial organizations may be matters 
of pure speculation. It is patent, how- 
ever, that the training given to millions 
upon millions of employees by industry 
has been carried to every corner of the 
country. Hardly a day passes that some 
result of such education does not evi- 
dence itself in the day's news. 

We have recently seen a striking ex- 
ample of this within our own industrial 
family. William W. Dobbing, 33, em- 
ployed in the coal handling department 
of our coke plant at Kearny, New Jersey, 
revived a young woman struck by light- 
ning and believed to be dead, by applying 
the Schafer prone pressure method of 
resuscitation. During the three years of 
his employment with the company, Mr. 
Dobbing voluntarily attended the first aid 
classes conducted as a matter of plant 
routine by E. C. Riplinger, our safety 
engineer. 

I recently had the pleasure of present- 
ing to this employee the President's 
Medal of the National Safety Council, 
and the certificate which accompanies it. 


During a thunderstorm Mr. Dobbing and 
party of six were breaking camp, follow- 
ing a vacation at Tupper Lake, New York. 
Miss Priscilla Martin, a member of the 
party, left the others to lock the door of a 
near-by cabin. The bolt struck, tearing her 
clothes, scorching her shoes, burning her in 
the body and head. As breathing had 
stopped, she was believed to be dead, but 
Dobbing applied artificial _ respiration, 
learned in the course of his industrial ex- 
perience. One hour later the young lady was 
breathing normally. By that time, the nearest 
physician had been summoned by speed 
boat from a town seven miles distant to 
take charge of the patient. 

The cost of maintaining comprehensive 
safety programs is great, judged by cold 
dollar volume alone. But it is insignificant 
indeed when scaled against the tremen- 
dous benefits which have accrued as a 
result of such expenditures. Benefits 
which have well served industry, and 
which have spread out from every safe 
practice plant in ever enlarging circles 
to extra-industrial activities. I believe 


that today, as a result of the widespread 
adoption of safety training and safety prac- 
tices, there is not a village, even remotely 
located, which has not been touched by its 
effect. 





William W. Dobbing, right, receiving the President's Medal of the National Safety Council 


from W. Reed Morris 
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Book Review 











Lighting by Gas, An Outline of Its His- 
tory—Dean Chandler, of the South Met- 
ropolitan Gas Company, London, has pre- 
pared “a general survey of the evolution 
and progress of gas lighting from the 
time when gas was first used as a substi- 
tute for oil and candles.” 

The work is profusely illustrated with 
interesting drawings and photographs 
which indicate to the student of gas in- 
dustry history that Mr. Chandler has 
searched widely for material in the orig- 
inal; there is no evidence of errors having 
been carried forward, so frequently the 
case in presenting data which have not 
been taken directly from the archives. To 
those who have occasion to make similar 
studies, and necessarily peruse valuable 
old books and other publications, many 
in private libraries, the present compil- 
ation should prove a welcome time- 
saver. 

From the earliest lighting experiments, 
and including historical material on pro- 
duction, together with a section on the 
meter, the author has faithfully conducted 
his readers through the long and interest- 
ing story of the open flame gas light to 
the very latest domestic and street light- 
ing in which the company with which he 
is associated has so successfully pio- 
neered, 

—A. G. K. 


John F. Egolf Dies 


OHN F. EGOLF, vice-president of 

Western United Gas and Electric Com- 
pany, Aurora, Illinois, died suddenly No- 
vember 22 of a heart attack. He was 63 
years old. He had been general manager of 
the electric interurban lines in the Chicago 
area since 1922. He was a member of the 
American Gas Association. 


F. H. A. Offers Water 
Heater Sales Plan 


IHE Federal Housing Administration 

has recently produced a sixty-day sales 
program on gas water heaters, applicable 
for financing under F. H. A. modernization 
loans. . 

The program is designed to increase the 
sale of gas water heaters by gas companies 
and their cooperating appliance dealers. 
Information is given on other gas equip- 
ment eligible for F. H. A. financing. 

The portfolio describing the program in- 
cludes suggestions on merchandising helps, 
direct mail, radio, advertising and pub- 
licity. A complete schedule for putting the 
sixty-day campaign into effect is given. 
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Six McCarter Medals Awarded 





Henry A. Kerbe, gas fitter of the Consoli- 
dated Gas Electric Light and Power Com- 


pany of Baltimore, Md., receiving a Mc- 
Carter Medal from Herbert A. Wagner, 
president of the company 


* 


the evening of October 3, with ap- 
proximately 1500 persons in attendance, 
Herbert A. Wagner, president, Consolidated 
Gas Electric Light and Power Company, 
Baltimore, presented a McCarter Medal to 
Henry A. Kerbe, gas fitter of the company. 
Mr. Kerbe had performed an outstanding 
act of life saving by use of the Schafer 
prone pressure method of resuscitation. 

In making the presentation, Mr. Wagner 
gave a brief description of Mr. Kerbe’s 
quick action in reviving a woman who had 
been overcome by gas. Mr. Wagner then 
stated that Mr. Kerbe had received the con- 
gratulations of his supervisors and com- 
mendation of the management for the 
efficient manner in which he conducted him- 
self. 

This presentation is the third McCarter 
Medal to be awarded an employee of the 
Baltimore company. 


A T an employee association event held on 


Four employees of the Consolidated Edi- 
son Company of New York were singularly 
honored at a departmental meeting Novem- 
ber 6 in the office of N. T. Sellman, assist- 
ant vice-president. The following three re- 
ceived McCarter Medals and Certificates for 
having performed successful resuscitations 
by the Schafer prone pressure method: 
August Henry May, Frank James Euler, 
and Harry H. Burghardt. The fourth em- 
ployee, John E. Borges, received a McCarter 
Certificate for assistance in a resuscitation. 


At a special staff meeting, Conrad N. 
Lauer, president of The Philadelphia Gas 
Works Company, presented McCarter 


Medals and Certificates to Joseph C. Smith 
and Frank A. Ritchie, employees in the 
customers’ service department and the con- 
troller’s department, respectively. Both em- 
ployees received this outstanding honor for 
acts of resuscitation performed by the 
Schafer prone pressure method. Their 
quick action and thorough knowledge of 
effective resuscitation methods averted tragic 
loss of life. 


New Jersey Gas Association 
Holds Regional Meetings 


VER 2,500 gas men and women at- 

tended the regional meetings of the 
New Jersey Gas Association held at As- 
bury Park, Newark, Hackensack, Vine- 
land and Camden on different evenings 
during November. A program that was 
instructive and entertaining was offered 
those attending from 10 gas company and 
45 manufacturing company members. In 
addition, an opportunity was given those 
in attendance to renew old and make new 
acquaintances. 

William Walsh, of the Elizabethtown 
Consolidated Gas Company, discussed the 
flexibility of gas for cooking, pointing out 
that the user of a modern gas range does 
not need to adapt her cooking preferences 
to the requirements of a range. The gas 
range is adaptable to any type or method 
of cooking. He advocated strongly the 
use of time control as a means of bring- 
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ing greater convenience and moderniza- 
tion to the kitchen. 

A playlet entitled “Work for the Sales- 
man, and He Will Work for You” por- 
trayed a typical sale of a gas water heater 
on an evening call. The purpose of the 
sketch was twofold: first to outline a 
suitable selling method for salesmen; and 
second to show non-selling employees the 
effort that is put back of leads they turn 
in. The cast of three persons included 
Mr. and Mrs. Pierce, prospective pur- 
chasers of water heating service by gas, 
and Mr. Stewart, gas company salesman. 
Separate groups presented the playlet at 
the different meetings. 

The second annual prize paper contest 
was announced at the meeting, the subject 
of the paper being “How Can I Help My 
Department Contribute Most to My Com- 
pany in 1937?” Last year’s contest at- 
tracted over 75 papers. 

W. S. Potter, treasurer of the Elizabeth- 
town Consolidated Gas Company, and 
president of the New Jersey Gas Associ- 
ation, spoke briefly before all meetings. 


Australian Bulletin 


Now Printed 


EMAND for the Bulletin of The Na- 

tional Gas Association of Australia 
reached such proportions that it was neces- 
sary to put out the third issue in printed 
form. The October issue of the Bulletin, 
in its new dress, is an attractively prepared 
magazine filled with newsy stories concern- 
ing the wide awake Australian gas industry. 
It is a welcome addition to the periodicals 
received by the American Gas Association. 





Convention Calendar 


DECEMBER 


7-8 National Industrial Council—National 
Association of Manufacturers 
Waldorf Hotel, New York, N. Y. 


9-10 National Association of os a 
Waldorf Hotel, New York, N. Y. 


1937 
JANUARY 
25-27 American Society of Heating & Venti- 
a, Engineers 
otel Statler, St. Louis, Mo. 


25-29 American Institute of Electrical Engi- 
neers 
New York, N. Y. 


FEBRUARY 


10-12 Southern Gas Association—Southwest Re- 
gional Gas Sales Conference 
Peabody Hotel, Memphis, Tenn. 


10-12 New England Gas Association 
Hotel Statler, Boston, Mass. 


MARCH 
Wisconsin Utilities Association—Gas 
Section 

MAY 


4-5-6 Pennsylvania Gas Association 
Lodge of the Sky Top Club, Sky 
Top, Pa. 

Wk. 10 Natural Gas Department, A. G. A. 
Kansas City, Mo. 


JUNE 


10-11 Canadian Gas Association 
Chateau Laurier Hotel, Ottawa, Can- 
ada 


24-26 American Society of Heating and Venti- 
lating Engineers 
New Ocean 

Mass. 


House, Swampscott, 
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Rotation 


IHE systematic transfer of employees 

from one position to another within a 
department or between departments, when 
justified, is being recognized more and 
more as a wise and profitable policy of 
personnel management. 

The justification for a regular transfer 
routine may develop mainly from a desire 
to attain two objectives; first, it may be a 
move toward ideal departmental flexibility ; 
and, secondly, it may arise from a desire 
to place the employee in the position most 
satisfactory to himself and most advanta- 
geous to the company. 


Rotation of Employees 

There can be no doubt that the rotation 
of employees to obtain flexibility, when 
feasible, carries with it many advantages 
which may be equally as desirable as the 
main objective. For not only does a sys- 
tematic plan of rotation develop a group 
of employees familiar with several jobs 
and available for immediate use when ab- 
sences occur, but it provides also a valu- 
able incentive with resultant employee inter- 
est and lessened labor turnover. Ultimately 
such a plan builds up a group of potential 
supervisors who, through practical experi- 
ence, are conversant with company policy 
and practice and are able to interpret in- 
telligently both the employer and the em- 
ployee point of view. To the employee is 
presented a greater opportunity to learn, 
to use his ability, and to provide a basis 
for increasing his earning power. In turn, 
the public receives a service rendered by 
an employee equipped to apply himself con- 
fidently and thoroughly to solution of its 
problems. 

But before embarking on a theoretically 
ideal rotation program, careful considera- 
tion should be given to some of the dif- 
ficulties attendant to its administration. Ob- 
viously it is impossible to effect a complete 
inter-departmental rotation. It has been 
found, however, that there can be arranged 
such inter-changes as the rotation of labor- 
ers between Production, Construction, and 
Distribution Departments, with the result- 
ant advantages of eliminating to some ex- 
tent seasonal lay-offs and achieving greater 
regularity of employment. Inter-depart- 
mental rotation also furnishes an_ ideal 
training program for those definitely in the 
“future executive’ group, but there are 
too few employees in that classification to 
warrant a general rotation plan. 

The positions of clerical employees 
within a department present a somewhat 
wider opportunity for rotation with good 
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results. A careful job analysis should re- 
veal comparable positions, the degree of 
training and experience necessary for satis- 
factory performance, and the logical lines 
of promotion. Clerks can be routed through 
an organized clerical training to a position 
suited to their capabilities, and in so doing 
a highly flexible and well-trained organiza- 
tion will have been developed. 

There are many cases, of course, where 
the work is too specialized to permit an 
economic rotation. There are other cir- 
cumstances where its value is questionable, 
such as in the case of young girls who will 
probably marry after two or three years’ 
employment. In companies where there is 
little or no opportunity for “career jobs” 
for women, or where they cannot advance 
to supervisory positions, a plan of job 
rotation is not advisable. Also, in cases 
where the individual's capacity to advance 
is limited, the company is not justified in 
making the necessary investment in train- 
ing. 


Transfer of Employees 


Because of prejudices and antiquated be- 
liefs resulting from the lack of a scientific 
personnel transfer service, many companies 
have lost and are losing the constantly 
accruing benefits of transfers made to bring 
into closer harmony the employee's inclina- 
tions and adaptability, and his job. A com- 
pany does not realize the full value of an 
employee who finds his job distasteful and 
disinteresting, and whose thoughts and in- 
clinations are toward another field of the 
company’s service. It is logical to believe, 
and experience has substantiated the be- 
lief, that the mediocre bookkeeper who 
wants to be a salesman will generally make 
a good salesman. It is also logical to be- 
lieve that the employee who does his work 
well despite his distaste for it and his ob- 
vious talent for other work, will work 
happier and harder to definitely greater 
advantage at a job that conforms with his 
inclinations and talents. 

It would be neither advisable nor possi- 
ble, of course, to attempt to place every 
employee in the position he might prefer 
to his own. The preference of the em- 
ployee and his adaptability are not always 
in harmony, and there will always be in 
any office those employees who are chroni- 
cally dissatisfied with their work and who 
lack both the initiative and the ability to 


and Transfer of Employees 


warrant transfer consideration to their 


benefit. 


Function of the Personnel Department 


In the development of a rotation and 
transfer policy, what should be the func- 
tion of the Personnel Department? First, 
the Personnel Department should main- 
tain an up-to-date job analysis and grada- 
tion program so that the relative complexity 
of clerical jobs is apparent and a fair value 
may be established for each job. The logical 
lines of promotion then become obvious. 
The Personnel Department should also 
maintain a “transfer index” listing all em- 
ployees eligible for transfer or promotion. 

Supervisors should have the right to 
recommend for transfer employees who do 
not make the grade but who could render 
satisfactory service in other jobs. A su- 
pervisor should not be compelled to carry 
“dead wood” and at the same time be 
expected to maintain high standards of ef- 
ficiency. Likewise, employees should have 
the right to apply for transfer or promo- 
tion without jeopardizing their present 
jobs. They should have the right to make 
known their plans and ambitions for the 
future so that, if a suitable opportunity 
occurs, they may find promotion within 
the company. Situations are apt to arise 
where personality conflicts affect the qual- 
ity of work. These can, as a rule, be rem- 
edied by transfer, and perfect freedom 
should be accorded the supervisor and em- 
ployee to try to correct such unfortunate 
conditions through transfer to other en- 
vironment. 

As transfers are primarily a matter of 
selection, the Personnel Department is par- 
ticularly qualified to cooperate with de- 
partment heads. They may be especially 
helpful in situations involving changes to 
other types of work, by administering apti- 
tude tests. Because of wider acquaintance 
among employees of all departments, the 
Personnel Department is frequently in a 
position to recommend the transfer of a 
better-qualified employee from outside the 
department in which the job exists, thereby 
finding the best-qualified employee avail- 
able. It is natural for each department to 
think in terms of its own people rather 
than in terms of the whole company per- 
sonnel. As a consequence an employee of 
special qualities and experience, able to 
make a greater contribution to the company 
through some other channel than his im- 
mediate job, may be overlooked. Unques- 
tionably, it is advantageous to the company 
to place such a man where he can be most 
productive. 


(Continued on page 459) 
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A Ten-Point Program for Greater Gas Sales 


TATISTICS for 

the first seven 
months of this year, 
as published by the 
Association, show 
quite conclusively 
that we have reached 
the turning point. 
Both the manufac- 
tured and natural 
gas companies show 
a decided increase 
in the number of 
customers. Residen- 
tial sales, including 
house heating, likewise show an increase 
over the first seven months of 1935, and 
one particularly encouraging feature is that 
the domestic sales, exclusive of house heat- 
ing, in the manufactured gas industry, are 
only 7/10 of 1% below the same period in 
1935, whereas in 1935 these sales were 
3 4/10% below 1934. Industrial and com- 
mercial sales for the entire industry in this 
same seven months’ period show well over 
20% increase with a revenue increase of 
16%. 

I realize that these increases are gross 
and may not all be reflected in net reve- 
nues; that there is a corresponding trend 
toward increased operating expenses which 
tends to absorb these increased revenues, 
nevertheless, there is much encouragement 
in the fact that there is marked evidence 
of improvement and greater sales. 





Charles E. Bennett 


Shifting into High 

It has been a difficult job to take our 
business out of reverse and even hold it 
in neutral, but if we have now shifted into 
first (and from all indications this is so) 
it is up to every one of us to step on the 
accelerator and shift into second and high. 
We all know that it is easier to accelerate 
while in motion and that to stand still in 
business is to retreat. Now that we are 
going forward, why not profit by this ad- 
vantage and place our industry in the posi- 
tion it so rightfully deserves ? 

Last year in accepting the Chairmanship 
of this Section, I stated that the commercial 
and sales activities of our industry were 
very much in the limelight and would be 
given more study and attention than ever 
before in the struggle for recovery. I also 
stated that for these reasons, the respon- 
sibilities of this Section would be greatly 
increased and that the trend of thought, 
being very definitely in the direction of 
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sales, opened up new avenues of greater 
possibilities. I am of the same opinion 
today. I firmly believe that the door is 
open and it only remains for us to realize 
and assume these increased responsibilities 
in order to reach the goal of greater pos- 
sibilities. 

To accept these responsibilities and 
drive on with a determination that knows 
only success will require first and above 
all else a tremendous amount of hard work. 
A few of the highly important features 
that should be considered and incorporated 
in an intelligent and carefully planned of- 
fensive are— 


First—A thorough knowledge of the sales 
problems and our customers’ require- 
ments. 

Second—The cooperation of every employee 
both within and without the Sales De- 
partment. 

Third—Proper rate revisions where neces- 
sary to establish satisfactory prices com- 
petitive with other fuels for each type 
of service. 

Fourth—A constant effort toward better 
public relations. 

Fifth—The development of adequate public 
acceptance of the value and economy of 
our service. 

Sixth—A comprehensive and modern ad- 
vertising program of sufficient magnitude 
to reach every customer and tell and re- 
tell the true story of gas service. 

Seventh—The further development of dealer 
cooperation and a greater number of 
dealer outlets. 

Eighth—Continued research in the fields of 
efficiency, improved design, and develop- 
ment of new appliances to meet the con- 
stantly increasing competition from other 
fuels. 

Ninth—An industry-wide cooperative drive 
to so improve and promote the value and 
use of gas service as to definitely estab- 
lish its leadership among domestic, com- 
mercial and industrial fuels. 

Tenth—Executive recognition of the ne- 
cessity at this time for a supreme sales 
effort, properly organized and adequately 
financed. 


In my judgment, a fully rounded out sales 
procedure should include, among other 
things, the ten points just enumerated. They 
are not new ideas. The longer we live the 
more we realize the truth of the old adage 


that “there is nothing new under the sun.” 
But there is value in repetition and the 
amplification of old ‘ideas. All of you, at 
one time or another, have heard each of 
these points fully discussed, setting forth 
their importance and value. 

I wish to stress at this time the desir- 
ability, yes—the necessity, for a coordinated 
procedure that will include all of these 
features. 

The value of a thorough knowledge of 
our customers’ requirements cannot be 
questioned. To know what the customer 
needs, what he wants, and what he will 
buy, is essential to develop fully all 
branches of our business. A customer sur- 
vey and market research can and will sup- 
ply the information needed to plan and 
develop effective new business procedure. 
If you have not made such a survey, the 
results of one might be very surprising and 
indicate the necessity of changing many of 
your present sales methods. The Central 
Hudson Gas and Electric Corporation is an 
outstanding pioneer in the use of cus- 
tomer surveys for the successful develop- 
ment of their load. 


Employee Selling 

The success that many companies have 
had with the plan of making “Every Em- 
ployee a Salesman” is well known to all 
of us and needs very little comment here. 
There are a number of reports available, 
outlining the details of such a plan and 
the results accomplished. Those companies 
that have not derived the benefits from 
this cooperative feature can well afford to 
give it serious consideration. 

Much stress has been laid in the past 
on the necessity for rate revisions and the 
adoption of so-called “promotional” rates. 
This is probably one of our most difficult 
problems in view of the present political 
and regulatory activities, but it is of such 
vital importance that there must be no let 
up in our efforts for better and more com- 
petitive rate design. Increased competition 
which now extends into our cooking and 
water heating fields can only be met in 
many instances with a revision in the design 
of rate structure. 

The importance and necessity of a mar- 
ket survey to determine what our customers 
can really afford to pay for our service 
cannot be too strongly emphasized. This 
requires a study of our customers by 
classes, usually from the standpoint of 
income, and our rates must be so designed 
as to fit their pocketbooks and make it 
possible for them to utilize our service at 
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costs that compare favorably with com- 
petitive fuels. In many instances, rate 
revisions of this kind require real courage. 
One of our major problems today is to 
hold our present business. We must recog- 
nize this fact, and if our rates are so de- 
signed, they will also encourage additional 
uses. 

Better public relations and the develop- 
ment of adequate public acceptance of the 
value and economy of our service go 
hand in hand. If our customers are con- 
vinced that we are attempting to render 
the most satisfactory service at the lowest 
possible price, they will be our friends, 
and their friendship is probably the great- 
est asset a utility can have. However 
we cannot expect our customers to take 
this attitude unless they are assured they 
are getting value received for the service 
they purchase. I think a great deal has 
been done in the last few years to over- 
come what seemed to be a normal prej- 
udice against the gas bill. We must 
keep constantly driving home the fact 
that gas service is one of the least ex- 
pensive commodities on the market, us- 
ing every means at our command to 
convince our customers of the truth of 
this fact. Only a constant and continu- 
ous reiteration of this thought will de- 
velop the public acceptance so much de- 
sired. Here again the cooperation and 
enthusiasm of every employee to sell 
this truth to his friends can be of in- 
estimable value. 


Advertising 


This quite naturally brings us to the 
question of Advertising, which, I am 
happy to say, is being given more thought 
and attention by the industry than ever 
before. Money spent for and devoted to 
the advertising of our service seems ex- 
tremely meagre when compared with the 
advertising expenditures of other indus- 
tries and even our sister industry—the 
electric utility. If I recall the figures 
correctly, the amount is somewhat less 
than 50¢ per customer per year, and be- 
tween 4 of 1% and 1% of our annual 
gross revenue. 

From an advertising standpoint, our 
competition is not only from other fuels 
but we are in direct competition for the 
customer's dollar, particularly in the sale 
of our merchandise. I think it is a safe 
statement that the successful distribution 
of any commodity is impossible without 
advertising, and so long as advertising 
plays such an important part in the sales 
and disposition of equipment to the ulti- 
mate customer, we cannot hope to obtain 
our share of the business unless we prop- 
erly advertise our service and merchan- 
dise. 

It is my opinion that National Adver- 
tising has a very important place in any 
industry-wide program. The extent to 
which national advertising is employed 
(and it must be successful when you 
consider the tremendous amount of money 
spent for advertising each year in our 


national magazines) is sufficient evidence 
of its value. There is a definite relation- 
ship and tie-up between national advertis- 
ing and local advertising. The greatest 
value from national advertising will re- 
sult when the local advertising programs 
are designed to fit in with the national 
plan. The Committee on National Adver- 
tising has spent a great deal of time and 
hard work perfecting a program of value 
to our industry. 

We need more dealer outlets to help 
us do this selling job, and I cannot lay 
too much stress on the desirability of 
more complete dealer cooperation. A 
rough estimate indicates that the gas in- 
dustry has not more than one salesman 
for every three thousand customers. If 
we were to count the dealer outlets avail- 
able to the electric industry, such as elec- 
tric appliance dealers, the department 
stores, the five and ten cent stores, and 
many other merchants who sell electric 
appliances, it would be a conservative esti- 
mate that the electric industry has a sales- 
man for every four hundred customers. 
The development of these dealer outlets 
has certainly been a paying investment. I 
know perfectly well that the number of 
dealer outlets available to the gas industry 
are not as many as those available to the 
electric industry, but certainly there are 
a great many dealers throughout the 
country who could be induced to sell our 
appliances and become enthusiastic boost- 
ers of our business. However—these 
dealers have to be sold, and they must be 
given an opportunity to make a profit on 
the merchandise they sell. 


EFFECT OF GAS ON TREES 
(Continued from page 443) 

5. The trees in which the roots were 
exposed to 5 or 10 cu.ft. of gas in 
the soil exhibited no injurious effects 
the second season. Trees in soil gassed 
with 46.2 to 864.0 cu.ft. of gas ex- 
hibited signs of injury the second sea- 
son. The injury consisted primarily 
of dried distal portions of some stems 
or branches. Below, the killed distal 
portions of stems or branches new, 
healthy, foliaged shoots developed. 
Very little definite injury to the roots 
of these gassed trees was observed in 
the second season. 

6. It was not possible to assign 
limits for the volume of gas nor the 
period over which it must flow into 
the soil to produce definite degrees of 
injury or death. 

7. From the similarity of these re- 
sults to those obtained by using a 
“mixed” illuminating gas, and also 
ethylene and air mixtures enclosed 
about the roots of woody plants, it is 
suggested that ethylene or constituents 
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of the coke oven gas with a physiologi- 
cal action similar to ethylene would 
explain the injuries, lethal, and stimu- 
lative effects upon these elm trees 
when roots were exposed to this coke 
oven gas in the soil. 
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Engineering Improvements in Industrial Gas 
and Their Economic Effect 


Apparatus 


ANY of you were present at the 

first meeting of the Industrial Gas 
Section in Atlantic City in 1923. During 
the presentation of one of the papers a 
graphic description was given of twenty 
years’ progress in starting a ventilating 
fan. That was thirteen years ago and if 
we attempted to make a comparable prog- 
ress report on the development of indus- 
trial gas apparatus, the progress shown 
would be far more remarkable. 

Then, we talked of wholesale baking, 
gas fired boilers, combustion, hotel and 
restaurant uses, house heating, progress in 
industrial appliances and how to get in- 
dustrial gas business. We talked then of 
a thousand uses for gas that has since 
grown to ten times the thousand. We 
talked of aiming “to be in position to 
have equipment on the market that will 
do the heating work for every single op- 
eration known in industry today.” Not 
even the man who spoke those words 
dreamed of how nearly that prophecy 
would be fulfilled during the thirteen 
years just passed. It is our purpose for 
the next few moments to look at some 
of these developments and as we do so 
to picture these developments as applying 
in our own Cities and to think of those 
industrial operations wherein we will be 
enabled to obtain the goal we most de- 
sire, that industrial gas shall be the major 
division of our industry. 


Convection Heating Growth 


In the not too distant past we used to 
think of many of our low temperature 
Operations as requiring a predetermined 
amount of heat depending on circulation 
of that heat to satisfy the requirements 
of the method or operation. What a vast 
difference there is between that type of 
heating and the application of convection 
and recirculation in these lower temper- 
ature operations. Within the last few 
years the adaption of convection heating 
has grown by leaps and bounds. Con- 
vection and recirculation have been ap- 
plied to core baking, drawing, japanning, 
annealing of steel, aluminum, brass and 
other non-ferrous metals, at temperatures 
up to 1,400°; and there are many reasons 
why these operations can be more satis- 
factorily accomplished in this manner. 
Due to the constant intimate contact that 
the convection medium has at all times 
with the work to be heated, temperature 
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distribution is more uniform and operat- 
ing results entirely successful and eco- 
nomical. Applications of this method of 
heating have been made in both batch 
and continuous belt conveyor units. In 
the continuous type of unit the work is 
sometimes carried through on a belt, 
sometimes in baskets and in the case of 
small parts, springs, etc., packed to a 
depth of several inches. 


Economic Effect 


Here then is one of the recent develop- 
ments, which is something new. Let us 
sum up its economic effect in industrial 
applications. Its radical departure from 
former methods, having a wide range of 
application commands the attention and 
vision of the prospect for industrial gas. 
It provides a real entering wedge for gas 
application, from the tool room to the 
main portions of the factory. It provides 
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economy through the elimination of large 
quantities of refractory with attending 
high thermal heads and lastly, it is a vital 
piece of ammunition in our hands that 
will assist us in making gas the first- 
thought-of fuel in industry. 

Another recent development in gas ap- 
paratus is the improvement that has been 
made in small oven furnaces. One manu- 
facturer now constructs a small oven 
furnace firing top and bottom, venting 
from the bottom. This method of ap- 
plication insures heat distribution and 
better control of furnace atmosphere. 
Products of combustion must be dis- 
charged from the bottom vent and from 
the door when it is open. The chimney 
effect of the open door is entirely elim- 
inated and with the proper mixtures on 
a one valve control set, both scaling and 
decarburization of the work is reduced 
to a minimum. Another new small oven 
furnace is the muffle type atmosphere 
furnace. These furnaces provide a uni- 
formly heated working chamber within a 
muffle and have a special self contained 
apparatus for the preparation of furnace 
atmosphere. With this type of unit the 
best available atmosphere can be had to 
prevent those harmful effects that have 
been hard to eliminate in the past. 


Aimos pheric Burners 


One of the newest developments in 
small tool room furnaces is that type of 
furnace equipped with atmospheric burn- 
ers. These oven furnaces are lined with 
semi-, or insulating refractory brick and 
permit heating to 1,400° F. in 15 minutes’ 
time; and in a little over an hour, a 
temperature of 2,000° F. can be reached. 
This application of atmospheric burners 
has also been made to high temperature 
pot furnaces for salts and metals where 
temperatures as high as 1,600° F. are 
required. This equipment requires no 
blower, is low in first cost and is ideally 
suited for installations where air under 
pressure is not available. Recently pot 
furnaces have been redesigned with top 
firing and bottom venting, which results 
in better efficiencies, longer pot life, more 
uniform heating, ease of control and more 
general satisfaction to the user. 

Small continuous retort and conveyor 
furnaces for hardening, carburizing, ni- 
triding and other heat treatments are still 
giving the satisfaction desired and are 
holding the place they deserve in tool 
room and production shops. 
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The economic effect of these small 
furnaces is apparent; better working 
conditions in the furnace and in the shop; 
better work turned out of the furnace, 
more uniformly heated with less distor- 
tion and less cleaning and finishing. These 
provide additional new wide markets for 
industrial gas and what interests us most, 
increases the opportunities for gas sales 
and higher industrial revenues from our 
operations. 

Another recent development in appa- 
ratus for the use of gas which will in- 
crease our market, is that of the high 
temperature, low pressure boiler. There 
are many operations in which a vapor is 
more satisfactory as the medium of heat 
exchange than any other known method. 
Saturated steam is an ideal method up to 
350° F. (120 Ibs. gauge) but above that 
point until recently there has been no 
universally satisfactory medium for this 
heat exchange. A recent development 
along this line is Dowtherm, a product 
which is an eutectic mixture of diphenyl 
and dipheniloxide. This material is a 
liquid at ordinary room temperatures and 
boils at 500° F. Its vapor at that tem- 
perature has 34.44 B.t.u’s per cubic foot 
and is comparable with the latent heat 
of steam at a temperature of 212° F. of 
36.24 B.t.u’s per cubic foot. At 120 lbs. 
gauge pressure Dowtherm has a_ tem- 
perature of 735° F. and a latent heat of 
approximately 199 B.t.u’s per cubic foot, 
with a total heat of 473 B.t.u. per Ib. 

There are many applications ideal for 
a Dowtherm boiler, among them are: 
Heating evaporators, vacuum pans, mold- 
ing presses, oil stills and in processing 
oils and varnishes, melting tin and as- 
phalt, in heating oil tempering tanks, 
drying ovens, dyes, lead cable sheath 
presses, etc. 

These Dowtherm boilers are designed 
especially for the use of gas fuel and 
their operation can be controlled either 
by vapor pressure or vapor temperature. 
The announcement of these boilers has 
created in the minds of many of us nu- 
merous applications that were not hereto- 
fore possible for us to reach with gas and 
that is one of the primary considerations 
for beneficial economic effects. They are 
constructed in thirty-six sizes with a 
range from 15,000 to 2,250,000 output 
B.t.u’s, indicating a wide adaptability 
where high temperatures and low pressures 
are desired. 


Controls 


Manufacturers of temperature and safety 
control equipment have made tremendous 
strides during the past few years with 
attending beneficial effects. There is still 
lacking the desired sentiveness of thermo- 
couples but work along this line is now 
being undertaken by the Bureau of Stand- 
ards and others. Control within very 
close limits can be had on temperatures 
up to 1000° F. with the use of sensitive 
bulb thermostats operating floating con- 
trols. On temperatures above 1000° F. 
thermocouples are used with diaphragm 


valves, proportioning motor valves and 
potentiometer type of controllers. 

The greatest advance in recent years 
has been in safety control equipment. The 
thermocouple type of pilot control, more 
commonly known as the Baltimore Cut- 
off, has established an enviable record for 
positive action in actuating a gas valve 
and in breaking in an electric control cir- 
cuit. 

There is another type of thermocouple 
control in which the e.m.f. generated by 
the couple is transferred through a sensi- 
tive relay operating a main gas valve and 
through timing switches other safety cir- 
cuits in sequence. 

Another combustion safeguard is that 
one in which the flame is made a part of 
the electrical circuit. With this instru- 
ment as long as the flame is of sufficient 
length to touch the other pole of the in- 
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strument a small amount of electrical 
energy is carried through the circuit. 
This current may be passed through two 
types of relays, one to cut off the appa- 
ratus in case of pilot failure, the second 
to automatically relight the equipment 
should conditions return to normal. In 
the first case manual attention is required 
before re-ignition, while with the relight- 
ing unit flame failure causes immediate 
shut down but if within a predetermined 
time conditions of safety have returned 
combustion is restored by entirely auto- 
matic means. All of these instruments 
may be used in conjunction with other 
safety devices such as door, blower and 
sail switches. 

Valves are now made of four different 
types, one of which may be diaphragm 
actuated, two others the induction and 
proportioning motor types, operating 


National Hotel Show Features 


New Gas Equipment 


OTEL and _ restau- 
rant owners 
learned how to make the 
sizzling steak of the 
diner’s dream come true 
at the National Hotel 
Exposition held at Grand 
Central Palace, October 
26 to 30. The newest 
radiant gas broiler was 
placed in operation be- 
side the older type of 
direct-heat broiler to 
show the contrast in 
speed and fuel-saving, 
which has caused one 
hundred New York hotel 
and restaurant owners to 
install this modern gas 
broiler in their kitchens. 
The demonstration 
was featured in the dis- 
play of gas-using hotel 
and restaurant _appli- 
ances, shown jointly by 
the American Gas As- 
sociation, Consolidated 
Edison Company of New 
York, American Stove 
Company, G. S. Blodgett 
Company, Inc., Detroit-Michigan Stove 
Company, Majestic Manufacturing Com- 
pany, Robertshaw Thermostat Company and 
Standard Gas Equipment Corporation. 
The exhibit at this year’s show was one 
of the most complete and comprehensive 
displays of commercial gas-using equipment 
ever assembled. There were new features of 
gas ranges, deep-fat fryers, broilers, and 
toasters shown for the first time. Ranges 
and other kitchen units are so fitted to- 
gether in any combination that no space 
for dirt and boiling over intervenes. 
Gas ranges on display combined all 
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Demonstration of the advantages of equipping heavy duty 
gas broilers with ceramic radiants 


of these features in one appliance—open 
and closed top burners, griddle, broiler, 
toaster and insulated and thermostatically 
controlled oven. This year’s ranges are 
equipped with broilers using ceramic burn- 
ers, which give off radiant heat. A four- 
slice automatic gas toaster was shown for 
the first time this year. The new deep-fat 
fryer is a great advance over its predeces- 
sors in speed and capacity in relation to size. 
Two fryers now fit into the space formerly 
occupied by one range. Gas water and 
house heating equipment formed part of 
the display. 
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either single valves, dual valves or ratio 
proportioning valves and the Solenoid 
type. A new type of magnetic globe 
valve is shown for the first time at this 
convention. In this valve the kinetic 
energy of the gas is used to operate the 
main valve seat. This energy is controlled 
by a small magnetically operated bleeder 
port. One peculiarity of this valve is 
the infinitesimal amount of auxiliary 
power required to control the flow of 
relatively large quantities of gas. The 
simplicity of these valves and the small 
amount of auxiliary power required en- 
able them to be produced at a remarkably 
low unit cost for capacity. 


Immersion Heating 


For many years blast type immersion 
coils have been used in heating low tem- 
perature solutions. Within the past few 
years the application of blast type coils 
to heating of soft metals has reopened a 
market for us that had been threatened 
by resistance immersion elements. All of 
us are familiar with this application to 
linotype remelt and stereotype pots. This 
type of heating element has recently been 
applied to tinning pots and there are now 
many installations using gas, serving the 
tin plate industry. Many installations 
have been made recently applying atmos- 
pheric equipment to heating solutions and 
only recently this type of equipment has 
entered the higher temperature fields in 
melting and heating inorganic compounds 
and soft metals. Atmospheric immersion 
heating has a threefold economic effect. 


1. Relatively low cost of installation. 
2. High operating efficiency. 
3. Wide range of application. 


With the first effect, sales resistance 
is reduced to the lowest possible point, 
while the second effect creates general 
satisfaction in the use of gas as a heating 
medium. The third effect is that more 
of that volume business and _ higher 
bracket revenues result, the little matter 
about which we talked a moment ago. 

Coils for immersion heating have been 
constructed of various materials such as 
brass, copper, boiler tubing, pipe, etc. for 
atmospheric burner equipment and of the 
alloys of iron and steel for blast equip- 
ment where higher temperatures are re- 
quired in the material to be heated. Pipe 
coils are constructed by bending, welding 
and the use of pipe fittings and can be 
adapted to tanks of either wood or metal. 
The most recent applications of immersion 
heating have been with the use of lead 
coils internally fired in acid solutions in 
which it is impossible to use other ma- 
terials. Only the surface of potential ap- 
plication in this field has been scratched 
and I commend it to you for increased 
industrial gas sales and revenue. 

Research has brought to the gas indus- 
try what is probably its major develop- 
ment in recent years in industrial gas 
equipment, the Hot Tube Furnace. At its 
inception the broad possibilities of its 


application were little realized. Until this 
type of heating was developed muffles 
were required in the application of at- 
mosphere control which were expensive 
both to install and maintain, thus leav- 
ing our business most vulnerable from 
that competition which did not require 
the application of muffles. Bright anneal- 
ing of ferrous and” non-ferrous metals 
called for atmospheres within the furnace 
under positive control. Clean hardening 
in the automotive industry became one of 
the specifications wherein machined sur- 
faces could maintain close tolerances. 
Uniform control of case in carburizing 
and the cost of this operation in the pro- 
duction of gears, pinions, camshafts, etc. 
called for a positive application of con- 
trolled atmosphere. 

A, decided recent improvement in the 
aft of gas carburizing has been made in 
which a continuous furnace has been con- 
structed for this operation which main- 
tains work entirely free from carbon soot 
deposit. In the steel industry hot tube 
heating is now the accepted standard in 
annealing coiled strip, tin plate and wire. 
Covers for annealing of strip and tin 
plate have been constructed to anneal, in 
one operation, as much as 100 tons of 
this material. Gradually the piling of 
this material under the cover has been 
increased to heights heretofore believed 
impossible. 


Hot Tube Development 


The recent application of hot tube heat- 
ing in the ceramics industry has renewed 
the fervor with which gas has been ac- 
cepted by that industry. The most recent 
furnaces so applied have in their applica- 
tion to porcelain enamelling, and decorat- 
ing kilns, filled two places in which our 
industry met severest competition. Where 
hot tube heating is applicable the cost of 
fuel has never been the deciding factor in 
selecting the fuel to be used, but when 
energy advantage of al] the methods avail- 
able for controlling atmospheres and heat- 
ing can be obtained with the use of gas 
in hot tube heating, then the cost of 
fuel may be a deciding factor, a factor 
that will enable us to hold this market 
100% over that competitor which has 
encroached farthest into our field in ad- 
vanced industrial heating. This method 
of application is equally adaptable to 
continuous, semi-continuous and batch 
type furnaces and is only limited in its 
application by the temperature the alloys 
of the tubes will withstand. Research is 
under way toward development of ma- 
terials that will withstand temperatures 
higher than are now available. The field 
for the application of gas in industry will 
then be made unlimited. 

It is impossible for me to draw a word 
picture that will show the full economic 
effect of hot tube heating and its wide 
and varied application in the industrial 
field. New uses for this type of heating 
are being constantly developed which will 
all result in the adaptability and the ac- 
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GOING AHEAD 


WITH INDUSTRIAL GAS 





Keep your eye on immersion gas heat- 
ing for heating liquids in tanks. Its ac- 
ceptance by industry is growing steadily 
and new applications are being worked 
out every month. 





A booklet on “Deep Fat Frying Profits” 
published by Ahrens Publishing Co., New 
York, certainly shows how this method 
of commercial cooking is surging to the 
front. Get a copy and see just where gas 
is fitting into this picture. 





Tuskegee Institute in Alabama has 
started a course that will turn out college- 
trained chefs. It won't take them long 
to discover that their art can best be 
practiced on gas ranges and the wide 
variety of other diversified gas commercial 
cooking appliances. 





Tom Gallagher, representing the In- 
dustrial Gas Section, put his usual en- 
thusiasm back of the gas exhibit at the 
National Restaurant Exposition in Chi- 
cago. The Section is grateful to you, Tom. 








Believe it or not, the latest attraction 
for those who gather in front of show 
windows in the Broadway theatrical dis- 
trict is chicken being fried in gas deep 
fat fryers. Inside, the thousands of cus- 
tomers are invited to eat chicken in the 
old fashioned way. Hence the name 
“Bird-in-Hand.” 





Charlie Gale reports that in Knoxville 
as elsewhere industrial and commercial 
gas sales are on the up. The natives in 
T.V.A.’s headquarters city know a good 
fuel when they see it. 





For the first time, a prominent hair 
dressing magazine has a special gas 
section. The November American. Hair- 
dresser with a streamer headline extend- 
ing over the top of seven pages, im- 
pressively tells the story of how gas helps 
to beautify the American woman. The 
seven pages consist of a story furnished 
by the Industrial Gas Section, a review 
of up-to-date gas appliances, the adver- 
tisement of the Industrial Gas Section and 
the advertisements of the Butler Manu- 
facturing Co., Emil J. Paida Co., The 
William Myer Co., and Hoffman Dryer 
Co., manufacturers of gas appliances. 
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ceptance of gas as the primary industrial 
fuel. 

Being closely allied with hot tube heat- 
ing, it is necessary for a moment to ex- 
plain the various types of atmosphere 
control which can be had. One of these 
atmospheres is that which eliminates 
oxygen from the furnace atmosphere, 
freeing the work entirely from scale and 
eliminating surface decarburization. The 
apparatus for producing this gas is a 
converter in which the raw gas is par- 
tially burned in about 60% of the amount 
of air required for complete combustion 
of the gas being used. Either manufac- 
tured or natural gas can be successfully 
converted in this equipment. In the pro- 
duction of this gas no external heat is 
required since sufficient heat is generated 
during the partial combustion to com- 
pletely reform the gas. A _ special re- 
fractory combustion chamber is used for 
this conversion. The converted gas is 
then reduced to cooling water tempera- 
ture and may be further reduced with 
refrigerating equipment to completely re- 
move the water vapor formed during 
partial combustion. Just enough com- 
bustibles are retained during conversion 
to neutralize the oxygen contained in the 
furnace atmosphere. 

No method of heating a furnace in 
which a controlled atmosphere is required 
is possible without either a conversion 
unit as described or the use of more ex- 
pensively prepared gases or with raw 
manufactured or natural gas. Thus, the 
inherent need of controlled atmospheres 
makes this type of heating dependent in 
whole or in part on industrial gas for an 
entirely satisfactory operation. Either 
manufactured or natural gas containing 
a high carbon content can be used as the 
atmosphere for gas carburizing and in 
some cases prepared gases are used in 
bright annealing the high nickel alloys, in 
nitriding, etc. 


Industrial Air Conditioning 


Much has been said and written with 
regard to air-conditioning in theatres, 
restaurants, office buildings and for in- 
dustrial operations where control of tem- 
perature and humidity play an important 
part in the comfort of people and in 
production of materials. Gas is scheduled 
to play an ever growing part in this ac- 
tivity limited only by the aggressiveness 
of our industry. 

Two kinds of apparatus have recently 
been placed at our disposal for use in 
this work, the gas dehumidifier, used to 
control the amount of moisture carried 
in suspension in the conditioned space 
and the gas engine driven compressor for 
a refrigerant to be used in the reduction 
of temperature. The former consists of 
an adsorbing material of a capacity to 
remove the amount of moisture required. 
This material is enclosed in compartments 
with such arrangements as are required 
for its regeneration by gas heat. Cooling 
of the dehumidified air may be accom- 
plished either by the use of tap water if 


below 70° F. or by refrigerant should 
the tap water be too warm for the final 
temperature desired. 

The gas engine driven compressor op- 
erates on either manufactured or natural 
gas and is fully automatic. This unit, 
quiet in operation, and low in operation 
and maintenance costs, is ideal for cool- 
ing in air conditioning work, for general 
refrigeration purposes and allied appli- 
cations such as fur storage rooms, solu- 
tion cooling either with immersed, ex- 
pansion or Baudelet coils. In other words 
this unit or a multiple of them are en- 
tirely adaptable to all forms of existing 
air conditioning and refrigerating equip- 
ment. 


Insulating Refractories 

One of the most beneficial effects in its 
application to industrial gas equipment 
is the advance made in insulating refrac- 
tories. This material being porous, and 
therefore light in weight, is ideally adapt- 
able to gas fuel. They are of little benefit 
in the application of liquid fuel but assist 
materially the economic comparison be- 
tween that type of fuel and gas. Like- 
wise with resistance heating no material 
benefits accrue compared with gas in their 
use partly because insulation in large 
quantities has always been necessary with 
this type of heating and secondly because 
the use of these semi-refractories lies be- 
yond the range of application of resist- 
ance heating. 

Thus, for gas application, reduced 
weight in furnace equipment, faster heat- 
ing time, lower fuel consumption per 
unit of production is the order of the 
day. With operating temperatures within 
the range of 3000° F., newer competitive 
situations are created for, gas in the 
higher temperature scale. While these 
refractories cost a great deal more per 
thousand than standard firebrick the cost 
of a furnace constructed with them is not 
materially changed due to the lighter 
structural work and the ability to use 
thinner walls, still maintaining lower 
conductance and lower heat storage ca- 
pacity. 

In our natural gas districts there is one 
application of industrial gas which does 
not want to be overlooked, viz: the in- 
stallation of gas engines as sources for 
power. 

With natural gas selling at around 5 
cents per therm, power can be generated 
at a cost of .63 cents per K.W.H. using a 
gas engine and generator. This cost in- 
cludes lubricating oil, maintenance and 
attendance with the engine operating at 
75% of its rated capacity. Should this 
engine operate at 150 hours use of de- 
mand monthly with an allowance of 10% 
of the investment cost for interest and 
depreciation, the cost of electric current 
so generated will be approximately 1 cent 
per K.W.H. Certain improvements have 
been made in the construction of gas 
engines in Germany with an engine that 
is readily convertible with an initial addi- 
tional investment of approximately $2.00 
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per horsepower to a full Diesel engine. 
This has also been done in the United 
States. There is one particular economic 
advantage in this type of installation in 
that it permits the customer to buy power 
rather than take power. We believe the 
inherent possibilities of improvement of 


(Continued on page 458) 


Gas in Forefront 
At Restaurant Show 
By T. J. GALLAGHER 


The Peoples Gas Light & Coke Co., 
Chicago, Ill. 


TTENDED by 

9400 people, 
with 23 displays of 
modern gas commer- 
cial cooking appli- 
ances, with a centrally 
located headquarters’ 
booth sponsored by 
the Industrial Gas 
Section, where visit- 
ing gas men and 
restaurant operators 
could get together, 
the National Restau- 
rant Exposition was 
a successful promotional activity for com- 
mercial gas cooking. The exposition and 
the sessions of the National Restaurant 
Association were held October 19-23 in the 
immense Furniture Mart in Chicago, Illi- 
nois. 

At the A. G. A. booth, gas company 
salesmen from The Peoples Gas Light & 
Coke Company and other gas companies, 
as well as salesmen from various equipment 
manufacturers, distributed circulars, an- 
swered questions and escorted visitors 
through the various gas appliance displays. 

This was the eighteenth annual “show” 
of the National Restaurant Association and 
the attendance was greater than at any of 
those previously held. Restaurant, club, 
lunch room and tavern operators from all 
over the country attended. Every space in 
the large hall was filled and exhibitors of 
all commodities and equipment used in the 
restaurant field reported that they had 
booked business in excess of what they had 
expected. 

The Industrial Gas Section has sponsored 
exhibits at the National Restaurant Exposi- 
tion for several years, following the same 
practice in this field as it does in a number 
of others. These displays are arranged by 
the Committee on Displays at Industrial 
Expositions of which Karl Emmerling, The 
East Ohio Gas Company, was chairman 
during the Association year 1936. It is 
interesting to note that as compared with 
the 23 displays of modern gas commercial 
cooking appliances there were 9 exhibits 
of appliances that utilize other fuels. One 
gathered from the show that in the restau- 
rant field, as in other industrial and com- 
mercial fields, “The Trend Today Is to 
Gas—The Modern Cooking Fuel.” 


T. J. Gallagher 
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What About Mains? 


HAT is known, what should be 
known regarding those physical 
forces which are vital factors in the design, 
construction and operation of sub-surface 
structures representing 60 to 90 per cent or 
even more of the total investment in each 
company. Out of sight, out of mind. This 
saying has unintentionally become a truth 
among many technical men in the industries 
having large investments in buried struc- 
tures, thus saddling future generations with 
undesired, unnecessary inheritances. 
Transmission and distribution engineers 
are responsible for the major portion of the 
tremendous investment in the gas industry. 
The operation and maintenance expenses 
of this buried investment are a factor in 
rates. Are engineers contented with the 
knowledge each possesses of the physical, 
chemical and electrical forces to which 
lines are subjected when out of sight? 


A. G. A. Research 


The American Gas Association, and other 
similar organizations, have spent vast sums 
in gathering field data and condacting re- 
search to determine the nature of the chemi- 
cal and electrical forces causing corrosion 
and as a result of the knowledge gained, are 
able to prove or predict the real value of 
methods suggested for mitigating the tre- 
mendous destruction from corrosion. The 
contributions of Association members and 
the direct work of Dr. Scott Ewing, 
A. G. A. research associate at the Bureau 
of Standards, have been of vital importance 
in producing the present-day success in 
protecting pipe from the ravages of cor- 
rosion. The investigation of chemical and 
electrical forces has resulted in definite ac- 
complishments and needs no further incen- 
tive to promote additional research than 
the success of the past. 

With adequate protection why should 
we be interested in the physical forces sur- 
rounding buried pipe? Fundamentally to 
provide an equal capacity for less invest- 
ment or greater capacity for an equal out- 
lay and to secure decreased maintenance 
and operating costs. 

An immediate question would be, is this 
economic result possible? The answer lies 
not in the practical developments attainable 
from a definite research program, but in the 
ability of the gas industry to visualize the 
possibilities, provide a concrete program 
and to adapt the new ideas emanating from 
the investigation. The assurance of tangible 
results lies in an analysis of past experi- 
ence. Research is only necessary to estab- 





By Erick Larson 


Long Island Lighting Co., New York, 
N. ¥. 


lish certain minimum limits which safety 
demands. 

One of the primary questions to be an- 
swered is, what structural strength is re- 
quired in sub-surface structures? This may 
be clarified when an answer can be given 
to the question, what are the forces acting 
to require a resisting strength and what is 
the intensity of each? 

The value of experience in indicating 
the total value of the forces has been fre- 
quently overestimated. The fact that not 
one force, or even one which may be con- 
sidered as of most importance, but many 
are producing stresses in mains and that 
the occurrence of any one or a group in a 
particular locality is problematical, results 
in predictions from experience being prac- 
tically impossible. An illustration may be 
the attributing to settlement of a trench the 
major blame for a failure, yet where are 
figures available to substantiate such a con- 
clusion? Experience presumes an intimate 
knowledge secured from personal observa- 
tions and study. It is feared that habits 
acquired through generations are sometimes 
misinterpreted as being experience. Again, 
a single experience may be overempha- 
sized, and applied generally without sufh- 
cient basis. 


Experience vs. Knowledge 


An observation of all walks of life in- 
dicates that experience complicates and 
knowledge simplifies the problems presented 
for solution. Solutions of problems by 
those whose whole background is one of 
experience tend to add to an existing struc- 
ture more complications to overcome a sin- 
gle difficulty. Knowledge analyzes all 
factors surrounding a difficulty and by a 
perspective of the whole seeks to determine 
the fundamental cause of a weakness rather 
than a mere cure. Note the simplicity of 
design in modern mechanical joints yet the 
effectiveness with which they provide 
against numerous potential difficulties. 

Analyze the installations whose design 
and construction are based entirely on ex- 
perience and notice the frequency of con- 
trasting and conflicting opinions and _ re- 
sults. For instance, in the early days of 
screw joints—breakage in the threads was a 
common occurrence. A gentleman in Provi- 
dence, R. I., having little for his machine 
shop to do in the difficult economic time 


following the Civil War, conceived the 
idea of a recessed coupling, although he 
was entirely lacking in pipe line experience. 
Its value in improving the tightness of a 
joint was apparently a minor consideration 
compared with the merchandising vision 
which originated the idea that a recessed 
coupling would protect the joint and mini- 
mize breakage. In the light of present-day 
engineering knowledge, we wonder at the 
widespread adoption of the device without 
substantiation of the statement. Yet the 
recessed coupling continues in popularity 
even today, based on an unsupported 
premise. 


Temperature Variations 

Many years past, imagination, father of 
all conception, made further pipe line prog- 
ress by attributing to expansion and con- 
traction the major portion of all breakage. 
Manufacturers properly capitalized on this 
idea. It remained for cast iron pipe manu- 
factures in recent years to indicate by 
mathematics and experimentation on actual 
lines the real status of temperature in the 
structural strength requirements of buried 
pipe. This commendable effort served its 
purpose, but do we still fully possess the 
required knowledge on temperature varia- 
tions? What is the mathematical relation- 
ship between soil temperatures and the 
strains imposed upon a buried pipe line? 

A comparative recent and decidedly pro- 
gressive advancement in main design was 
welding and brazing. Here again is an in- 
dication of the economic value of research. 
The early joints did not develop full 
strength of the pipe itself and breakage 
occurred in the welded joints. Considerable 
investigation produced data showing the 
relationship between the actual strength of 
a welded joint and the parent pipe metal. 
Where chemistry and physics could not im- 
mediately produce direct causes for the 
differences, research was resorted to and 
in a comparatively few years the art of 
welding had advanced to the point where 
only a practical procedure control was nec- 
essary to produce a one hundred per cent 
efficient joint. Progress was not allowed to 
cease and continued study has increased 
speed and lowered costs. The development 
of welding and brazing has focussed atten- 
tion on many causes of strains and deter- 
mined the resulting intensity of stress. 

The almost total absence of breaks in 
modern solidly welded cast iron or steel 
systems and also the fact that the few 
breaks occurring are in the joint, have ap- 
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parently failed to indicate to the industrv 
at large that more metal is being buried 
than structual strength or any other factors 
require. A cut and try method of determin- 
ing the wall thicknesses actually required 
would be a slow, opinionated and on the 
whole an unsatisfactory approach consider- 
ing the engineering and scientific ability 
available in the industry. 

The study of welding, together with an- 
other important advancement in pipe 
progress, the development of centrifugally 
cast iron pipe, both working independ- 
ently, have made an important contribution 











Solutions of the widely 
varying problems presented 
by the conditions repre- 
sented in these two illus- 
trations require intensive 
and extensive knowledge 
of natural phenomena 
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by indicating the value of flexibility in 
structural requirements. 

The Technical Section of the American 
Gas Association has contributed valuable 
data to the general knowledge of how forces 
may act upon pipe lines through develop- 
ment of standards for bell clamps and me- 
chanical joints. During the progress of this 
work, extensive and intensive laboratory 
tests were conducted by the A. G. A. Cleve- 
land Laboratory. Considerable knowledge 
regarding resistance of pipe to strains was 
accumulated during the joint standardiza- 
tion especially in the second step of three 
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essential research phases; theoretical study, 
laboratory investigation and field experience. 

It is believed history was made in this 
particular undertaking as it is doubtful 
whether thorough search of the technical 
progress in the gas industry will reveal 
many instances where progress from origi- 
nation of the idea, through realization of 
the value, selection of personnel, detailed 
outlining of each phase, transforming of 
theory into tangible application by the 
staff of the A. G. A. Cleveland Laboratory 
to the many practical efficient joints de- 
veloped by manufacturers occurred in the 
span of so few years. Here was a research 
which required daring to instigate, con- 
sidering the deeply embedded joint habits 
then in existence. But, not only did the gas 
industry materially benefit by the direct 
results of this investigation of pipe joints, 
but the indirect results are many, not the 
least of which was the development of a 
liquid for the mitigation of leakage in cast 
iron bell and spigot joints, the conceiver 
of which was awarded the Beal Medal for 
original research at the 1936 Annual Con- 
vention. This latter development did not 
materialize from practice to theory, but is 
an excellent example of the intrinsic value 
of research. 


Problems for Solution 

The question may well be asked, has not 
investigation in the many phases of struc- 
tural design been sufficient to provide all 
the desired information? This question may 
well be met by another, the answer to 
which will indicate to each individual the 
additional study required. What about 
vibration, ground movements in every 
plane, the effects of the gripping action of 
soil not only when the ground is frozen, 
but at all times? Has the penetration of 
frost a bearing on variations in strains? Is 
mathematics sufficiently developed to pro- 
vide a workable basis from which to de- 
termine the resultant force when the in- 
dividual strains may occur in all three 
dimensions as well as torsionally simul- 
taneously? Are conceptions of stresses in 
structures sufficiently clear to recognize 
where concentrations are the primary cause 
of failure rather than uniformity of forces? 
What one or few simple observations will 
provide an accurate value of the resultant 
stress? Why do not all companies bury 
mains with only a foot or two of cover 
when a few in all climates have done so 
successfully ? 

We place in the ground and link with 
other systems more complicated structures 
than any erected from the ground surface 
skyward; and should conscientiously ask 
ourselves, have we the adequacy of basic 
knowledge necessary to provide the econ- 
omy which the stewardship of millions of 
dollars warrants, and yet supply a suf- 
ficiency of safety, the moral obligation of 
which is worthy of consideration? 

Tangibly, what can we hope to obtain 
through more intimate knowledge of all 
factors involved? Increased safety from the 

(Continued on page 459) 
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Applying the Industry’s System of Self-Regulation 


ay 





An A. G. A. Laboratories engineer making an inspection in a water heater plant. Right—Inspecting 
heater jackets in the racks of the storerooms. 


HESE photographs, taken in the Cleveland plant of a well- 

known water heater manufacturing company, show how appli- 
ances bearing the Laboratories’ Approval Seal are checked for main- 
tenance of proper standards. 

Experienced engineers visit every concern making certified gas- 
burning equipment at least once a year, and check every detail 
of all appliances bearing the Laboratory Seal of Approval. Any 
discrepancies between these production models and drawings, made 


by technicians at the A. G. A. Laboratories, of the actual test model 
are immediately called to the attention of the manufacturer and 
alterations made or retests conducted before extension of approval 
is granted. In practically all cases, however, production models 
are found to be identical with those tested. 

Occasional inspections of the gas appliances in the stock rooms 
of gas companies and other dealers serve as double-checks on ap- 
pliances being marketed bearing the Approval Seal. 





Below—These visitors from the Third World Power Con- 

ference praised the rigid safety requirements as they viewed 

a range undergoing the fire hazard test. Left to right, H. R. 

Cook, F. O. Suffron, Thomas Hardie, England, Dr. Ing. 

C. I. Motas, Roumania, G. P. Bender, E. G. Fottrell, Eng- 
land, R. W. Hunter, England 











Above—Much interest was shown by this group of World 
Power delegates in the precision. gas analysis equipment de- 
veloped at the Laboratories for use in research on reducing 
atmospheres in industrial gas furnaces. Left to right, E. O. 
Mattocks (partially hidden), H. C. Porter, Arthur Pfeiffer, 
Germany, Richard Fenner, Chili, Dr. Ing. Spackeler, Ger- 
many, and Dr. Willie Schmelcher, Germany 
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Meeting of Subcommittee on Approval Requirements for Central Heating Gas Appliances at Cleveland Laboratory October 22. In the pic- 
ture are, left to right: Major W. E. Stark, Bryant Heater Co.; G. H. Irwin; R. M. Conner, A. G. A. Testing Laboratories; E. A. Jones, L. J. 
Mueller Furnace Co.; F. M. Banks, Southern Calif. Gas Co.; H. B. Johns (chairman), The Peoples Gas Light and Coke Co.; Thomson King. 
Consolidated Gas Electric Light & Power Co. of Baltimore; E. W. Esslinger, Cincinnati Gas & Electric Co.; K. R. Knapp, A. G. A. Testing 
Laboratories; R. H. Taylor, Public Service Co. of Colorado; S$. F. Jaros, A. G. A. Testing Laboratories; and C. F. Turner, The East Ohio 
Gas Company 


Gas Men Participate 


In Patent Event 


ANY of the nation’s leaders in applied 

science, art and industry gathered at 
Washington, D. C. November 23 for the 
Centennial Celebration of the American 
Patent System and reviewed 100 years of 
progress as reflected by the inventive genius 
of the country. 

Among those who served on the national 
committee of 47 members made up of the 
nation’s leaders, who were in charge of the 
celebration, were two men prominent in the 
gas industry. They are: Dana D. Barnum, 
president of the Boston Consolidated Gas 
Company and president of the American 
Standards Association, and Arno C. Field- 
ner, chief engineer of the experiments sta- 
tion of the U. S. Bureau of Mines. 


Laboratories’ Employee 
Dies 


N October 22, Neil Meighan, an em- 

ployee of the American Gas Associa- 
tion Testing Laboratories for many years, 
died at his home in Cleveland, Ohio. 

Mr. Meighan was well known to the 
appliance designers and manufacturers who 
visit the Testing Laboratories. He is sur- 
vived by his wife, Mrs. Janet Maitland 
Meighan, and an eight-year old daughter, 


Kathleen, both of Cleveland; also his 
mother, two sisters and a brother, all in 
Scotland. 

Born at Milingavie, Scotland in 1904, 
Mr. Meighan was educated in the public 
schools there. He lived in Cleveland from 
the time of his arrival in this country in 
1926. After working for the Chandler 
Motor Company, he was employed in the 
construction of office buildings. In 1930, 
Mr. Meighan joined the Maintenance De- 
partment of the Association’s Laboratories 
in Cleveland, and was connected with that 
division until his death. 


Largest Appliance Directory 


Issued 


N October, the Testing Laboratories 

presented the quarterly “Directory of 
Approved Gas Appliances and Listed Ac- 
cessories.”” This booklet of 113 pages is the 
largest ever published. It lists 106 concerns 
producing water heaters for use with city 
gas, 99 engaged in manufacturing central 
heating appliances, 75 firms making gas 
space heaters and 72 range manufacturers 
in addition to a host of producers of acces- 
sories and other types of domestic gas-burn- 
ing equipment. 

The increase in the size of the register 
is due more to the introduction of new 
models than to entrance in the gas appli- 


ance field by other interests. It undoubtedly 
reflects distinctly improved selling condi- 
tions within the gas industry. 

In addition to the complete directory 
which is published four times a year, 
monthly supplements are printed to keep 
the list up-to-date. The “Directory of Ap- 
proved Gas Appliances and Listed Acces- 
sories’’ may be obtained from the American 
Gas Association Testing Laboratories, 1032 
East 62nd Street, Cleveland, Ohio. The 
prices are 35 cents per copy for the quar- 
terly issue, 10 cents for each monthly sup- 
plement, and $2.00 a year for a subscription 
which includes all directories and supple- 
ments. 


IMPROVEMENTS IN INDUSTRIAL 
GAS APPARATUS 


(Continued from page 454) 


gas engines are great, as would naturally 
be the case where over-all operating 
efficiencies due to thermal and cooling 
water losses, are as low as now obtain. 
We commend to the manufacturers of 
this type of engine the thought of super- 
charging to enable a higher B.t.u. input 
per cubic inch of displacement which 
should result in much more compact de- 
signs and lower thermal losses. 

We believe we have pointed out some 
of the major improvements in industrial 
gas apparatus and some of the economic 
effects of these improvements. Stress was 
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not laid on the economic effect while 
reviewing these developments for the rea- 
son that this effect is essentially the same 
for each development and improvement 
that has been made. But first let us con- 
sider what the fundamentals of economics 
are that we may better determine the ac- 
cruing benefits in the application of gas 
industrially. Basic economics may be 
summed up in two fundamental forms, 
first the right of man to live, second, that 
there be available for him those things 
required in that living. The first of these 
fundamentals requires that he have food, 
shelter, clothing and comfort. All of 
these things come to him only by an 
economy of plenty, for only in this man- 
ner can prices prevail within the range 
of his purchasing power. Gas contributes 
to these basic requirements in a material 
way, that is it assists in producing goods 
in quantities and frequently at a lower 
cost, quantities sufficient for all and costs 
within reach of all. Any other matters 
of economics are details which can be 
segregated into one of these two funda- 
mental principles. We say that gas con- 
tributes to this economic picture, that it 
has material benefits to humanity. Just 
what is this effect and how does it ac- 
complish this primary purpose? I submit 
for your consideration these effects: 


1. Better heating methods 
more uniform production. 


insuring 


2. New applications of heat transfer 
resulting in new ideas of heating that 
awake vision, favor and acceptance on 
the part of the user of heat in industry. 

3. Control equipment development giv- 
ing a flexibility and safety to gas oper- 
ation more favorable than with any other 
fuel. 

4. Quicker heating-up time eliminating 
uneconomic delays and costs in plant op- 
eration, 

5. Lower operating costs per unit of 
production. 

6. Absolute control of quality of work 
with precision in the control of atmos- 
pheres. 

7. Establishment of a new threshold for 
the activity of industrial gas operations. 


The first six of these seven points are 
self evident facts within the scope of our 
knowledge of industrial gas application; 
the last is worthy of a moment's consider- 
ation. 

Economically there are three vital fac- 
tors involved in the acceptance by indus- 
try of gas as an industrial fuel. They are: 


1. The equipment to do the work. 


2. Costs that show high production 
and other benefits as compared with other 
fuels. 


3. The market for the fuel. 


When we emerged from the depression 
of 1920-1921, gas as an industrial fuel 
was just being pioneered. The equip- 
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ment necessary to do this work was crude 
and imperfect, yet withal great strides 
were made by those on whom the respon- 
sibility rested. The comparable costs and 
production results were not as beneficial 
as they are today in the operation of 
equipment using our fuel. The market 
for industrial gas ‘is steadily growing 
along with the desire for an ever rising 
standard of living, a continued develop- 
ment of new uses for fuel and a constant 
improvement in the design and appli- 
cation of gas to heating operations. We 
have all three of these factors before us 
today. The development in equipment 
has been far in advance of our past ability 
to saturate our market. In other words, 
we have a lot of catching up to do with 
equipment already at our disposal and I 
believe that each of us as individuals 
have failed to realize the vastness of our 
unsold market. This sale of industrial 
gas is our responsibility in which we have 
been given a heritage of pioneering and 
progress. The future of gas in industry 
rests individually and collectively in our 
hands. 


WHAT ABOUT MAINS? 
(Continued from page 456) 


hazards of explosions and asphyxiations, 
both of which indirectly affect public rela- 
tions; decreased leakage producing less 
unaccounted-for gas; a decrease in the in- 
vestment per customer; lower maintenance 
and repair costs; longer structural life and 
the many indirect savings resulting from 
all, not the least of which is to contribute 
the engineer's share toward continuance of 
earnings and make possible decreased rates. 

There appears that familiar refrain, 
“What will it cost?” Who knows? As the 
realms of natural phenomena are delved 
into by the conscientious seeker of knowl- 
edge, there are revealed treasures in ever- 
increasing abundance. In the world the very 
term “United States” signifies the highest 
plane of living for rich and poor alike, 
brought about only by continuous progress 
in adapting the laws of nature to daily 
convenience and necessity. Prediction of re- 
sults or cost is futile. The question rather 
is, can we afford to go on without this 
particular and many other important in- 
vestigations? For a time any industry may 
live on the plenty stored in the past, but 
continuous life requires progress which in 
turn demands more extensive and intensive 
knowledge. 

The question is two-fold. First, what can 
we spend in the immediate future on the 
seeking of fundamental physical knowledge? 
A difficult question for the executive under 
the stress of present day circumstances. 
Vision and foresight alone must dictate, as 
there can be no prediction as to when the 
budget can be balanced by the resultant 
savings and to what extent the knowledge 
obtained can be applied. However, the gas 
industry has had many recent instances of 
outstanding executives pleading the cause 
of research, and the much needed funds 
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will undoubtedly be forthcoming. The 
threats of the competitors of today will not 
be allowed to materialize in the future be- 
cause of a lack of funds to provide the 
economic necessities of the morrow. The 
tangible accomplishments already outlined, 
together with many others, will influence 
judgment. 

Second, what particular lines of investi- 
gation are most vitally necessary? Every 
phase of an industry has its particular 
necessities. The peculiar situation of the 
gas industry in regard to research requires 
real study of the particular problem or 
problems in each phase to determine which 
warrant the co-ordinated efforts that can 
be furnished by an Association, such as the 
American Gas Association. The situation 
should also be an inspiration for technical 
departments’ executives to encourage those 
with the gift of vision to set forth their 
ideas. 

This particular article is an expression of 
opinion written primarily to secure the 
ideas of others, in order to pass on to 
those in whose hands rest ultimate decision 
a broad yet definite picture. Only one more 
question. What do you think about the 
subject ? 


ROTATION OF EMPLOYEES 
(Continued from page 448) 

Lest he jeopardize his future, an em- 
ployee sometimes hesitates to say he pre- 
fers not to accept a proffered transfer. He 
will, however, be more apt to confide in a 
third party. By giving the employee an 
opportunity to discuss the proposed change 
with the Personnel Department, a freer 
choice is made and better selection effected. 
We recall the case of a young woman pro- 
moted from a clerical to a telephone posi- 
tion where her work was only mediocre. 
In talking casually to a member of the 
Personnel Department, she revealed the fact 
that the telephone instrument hurt her ears 
and caused difficulty in hearing. She said 
also that she had always had an inexpli- 
cable fear of telephoning which made her 
nervous about the work. Although her su- 
pervisor was a very approachable person 
genuinely interested in his workers, the 
girl had not told him any of these circum- 
stances because she feared no other job 
would be available if she refused the trans- 
fer offered. Her family was in need of the 
money she earned, and she felt she could 
not afford unemployment. Fortunately the 
situation was cleared up by a further trans- 
fer which returned her to clerical duties. 
If transfers were normally a “three-way 
affair’ involving the department head, the 
employee, and the Personnel Department, 
such incidents would be less likely to hap- 


A well-thought-out rotation and transfer 
policy should be a part of every sound 
personnel program for it has a definite re- 
lation to training, salary and wage grada- 
tion, non-financial incentives, labor turnover, 
and the future administration of the com- 
pany. 
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SERVICES OFFERED 


General Superintendent or Local Manager. 
Fifteen years’ experience in the production 
of water gas, coal cas, and Pacific Coast oil 
gas, high and low pressure distribution and 
transmission, domestic and industrial in- 
stallation and utilization. Mechanical en- 
gineering education; speaks English and 
Spanish, employed at present. (37). 1040. 

Service manager, 13 years’ natural gas expe- 
rience, transmission, distribution as con- 
struction and maintenance foreman. Do- 
mestic, commercial and industrial selling, 
aiding salesmen to close, advising in heat- 
ing problems, laying out new systems, ren- 
ovating and modernizing old systems; 
specialist in heating, employed. (31). 1041. 

Meter shop superintendent, 9 years’ experi- 
ence in gas meter repairs in arge of 
meter shops repairing 60,000 meters per 
year. Thoroughly familiar with modern 
meter work and manufacture of meter dia- 
phragms. University graduate. Good per- 
sonality; can effect economies. 1043. 

Manager 24 years’ experience in all branches 
of manufactured coal and water gas. Built 
and operated plants for sixteen years; with 
last organization seventeen years every ca- 
pacity, last eight years as manager prop- 
erty 5,800 meters, showing exceptional re- 
sults. Have endorsement of city officials 
and leading business men with fine public 
relations; married. (44). 1045. 

Sales engineer or supervisor (38) with ten 
years’ experience in the gas industry cov- 
ering everything in the industrial, domestic, 
househeating, commercial, hotel restaurant 
and refrigeration lines, desires identification 
with public utility or manufacturer. 1050. 


Engineer experienced (16 years) in the con- 
struction of water and coal gas plants and 
apparatus, including several years supervis- 
ing installation and repair wet and dry 
holders, with largest gas plant com ony in 
U. S., last four years on valuation wor 1051. 

Twelve years’ gas utility experience as super- 
intendent of distribution, service and sales. 
Have produced results at low unit cost. Em- 
ployed last three years in personnel work; 
not afraid of hard work or responsibility. 
Married, good health; (36). 1052. 


Man who is willing to begin as a subordinate 
with gas utility wants position; experience 
covers manufactured gas, natural gas, and 
distribution, also public relations. Have 
worked from the ditch to superintendent, 
have laid out and built gas plant. 1055. 


Topographical draftsman—Experienced in the 
detail platting and recording of oil and gas 
field operations, and presenting all such 
data in graphic form. Also a substantial 
background in statistical, preparatory sur- 
veys, layout and printing proposals. 1056. 


Engineer with 29 years’ service with utility 
company. Familiar with all branches of gas 
construction specializing in report, esti- 
mates, construction and appraisals, also 
studies relating to assessments and revision 
of taxes; also electric experience. 1057. 


Advertising—publicity. Six years’ newspaper 
reporter. Four years’ advertising and edi- 
torial work among both manufactured and 
natural gas companies, in different sections 
provide broad knowledge of appliance sell- 
ing and public relations on rates, franchises, 
etc. Copywriter, rough layouts and able to 
handle production detail; graduate. 1059. 


Sales promotion—advertising—publicity. Do 
you believe sound ideas sell goods; that 
dramatic layouts compel attention; that con- 
vincing copy gets inquiries? Then I> have 
what you want. Let me show you a cam- 
paign that doubled factory’s production. Four 
years with leading utility. Know advertising 
production, printing, engraving, etc. 1061. 


Advertising man with usually successful 
record in advertising and sales promotion, 
backed by actual sales experience. Capable 
of taking entire charge of advertising op- 
eration, or can render invaluable service as 
assistant to busy commercial manager. 1062. 


Recently graduated gas engineer desires to 
become connected with a gas company in a 
technical position. Willing to work and co- 
operate with my fellow workers. 1063. 


Personnel Service 


SERVICES OFFERED 


Director of Research—nineteen years’ experi- 
ence; eight in high and low temperature 
coal-tar, oil cracking and refining; eleven 
in space and house heating. Outstanding re- 
search in heating, conversion and gas de- 
signed; also in air conditioning. Desire 
connection with manufacturer who would 
like to step out ahead of the rest. 1064. 


Position desired with gas company as house 
heating salesman. Twelve years with large 
eastern gas company. Selling, surveying and 
supervision. A-l record. 1065. 


Heating, cooking appliance salesman desires 
connection with manufacturer. Twenty years’ 
experience selling wholesale and retail trade, 
and utility companies, in eastern and south- 
ern territories. Have ability to organize, 
create a volume of business and handle any 
territory to mutual advantage. Have no pref- 
erence as to territory. 1066. 


Technical graduate desires new connection; 
six years’ experience in plant construction, 
operation, distribution and appliance serv- 
icing; five years’ experience in industrial, 
commercial and heating sales with natural 
and manufactured gas; completed Columbia 
University extension course in “Manufac- 
tured Gas”; married; (33). 1067. 


Young man, good appearance, education and re- 
finement, with full share of health, energy 
and judgment based on 2% years’ practical 
pioneering air-conditioning experience pro- 
moting manufacturer’s equipment; (33). 1068. 


Gas technologist engineer with 12 years’ experi- 
ence in natural and manufactured gas in- 
dustry as manufacturing and distribution 
engineer operator and designer of equipment, 
surveyor and expert in map work. 1069. 


Sales Promotion. Past five years with na- 
tionally known manufacturer as field repre- 
sentative in sales promotion department. 
Utility, dealer and consumer group meetings 
effectively conducted. Educational work and 
personal sales calls with salesmen; prepara- 
tion of sales promotion literature. Acquainted 
with utilities in New England, New York, 
New Jersey, Pennsylvania. 1070. 


Inventory-appraisal engineer with 20 years’ 
operating, sales and construction experience, 
offers services in any capacity in the gas 
business. Experience covers both natural and 
manufactured gas; go anywhere (39). 1071. 


Mechanical engineer, university graduate; 8 
years’ experience in manufactured gas; trans- 
mission, distribution, construction, operation, 
maintenance, design, planning, testing, re- 
ports, studies, budgets, rates and manage- 
ment. Held positions as chief draftsman, 
cadet engineer, service manager and assist- 
ant engineer. Interested in research and air 
conditioning. Desires position as engineer 
or manager. Married. (29). 1072. 


Graduate engineer, sales and technical experi- 
ence. At present with large gas utility com- 
pany selling house heating equipment and 
other gas appliances. Broad engineering ex- 
perience with electric and steam power com- 
panies. Also purchasing experience for large 
industrial organizations. 1074. 


Gas engineer nineteen years’ designing, manu- 
facturing, erecting and operating producers, 
blue and carburetted water gas plants. Ex- 
perienced with all kinds fuels; five years in 
Russia. Not particular, anything from fore- 
man to chief engineer large plant or group 
small gas properties. Best references. 1075. 


Salesman in Metropolitan area New York and 
nearby States seeks position to represent 
manutacturer in gas appliances, gas fired 
boilers, gas ranges, water heaters all types 
and refrigerators. Has an established trade 
for last fifteen years among gas companies, 
wholesalers, distributors and plumbers and 
dealers, architects, builders. 1076. 


Thoroughly experienced sales engineer in in- 
dustrial gas and gas house heating, services 
available at once, twelve years’ experience 
in gas utility new business operations. 1077. 
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SERVICES OFFERED 


Utilization and sales engineer. Long experi- 
ence in househeating, industrial applications 
and restaurant equipment. Can make com- 
plete investigation and survey and select 
proper equipment; can direct correct installa- 
tion. Thorough in inspection and maintenance 
of appliances. Can manage a department for 
a utility. Will represent a manufacturer in 
the New York Metropolitan area. 1078. 


Salesman, good education and training wants 
connection in sales department. Can make 
house heating surveys and sales. Eleven 
years in the gas industry. In good health 
and will go anywhere (35). 1079. 


Graduate mechanical engineer—Broad techni- 
cal experience in the gas industry, including 
both manufactured and natural gas—sales, 
production, utilization, distribution, con- 
struction, rate making, appraisals and re- 
ports. Available on short notice. 1080. 


Can you use any of these: Ability to get and 
hold dealer cooperation, general sales-promo- 
tional and public relations or advertising 
service, singly or in combination, all ripened 
by broad business experience and supported 
by impressive proof? Available without de- 
lusions of grandeur as to compensation. 1082. 


Consultant, long experience as manager, cos- 
mopolitan cities, desires temporary engage- 
ments to investigate, criticize or cooperate 
in the handling of customer accounts, deal- 
ings with customers, personnel, accident 
compensation, negligence claims. Anything 
pertaining to the business or customer side 
of the gas industry. Any city, any time, 
long or short periods. 1083. 


Sales and promotion of appliances for house- 
heating, domestic and small power and in- 
dustrial installations. Previous utility ex- 
perience includes supervising and operating 
mixed gas systems, natural gas changeover, 
distribution and utilization. 1084. 


Twenty years of experience in executive ca- 
pacity in utility management, including 
electrical contracting and merchandising of 
fixtures, electrical ranges and refrigerating 
machines; in last eight years’ management 
of forty-three million dollar company, gross 
earnings increased four and one-half and 
net earnings ten and one-fourth times. 1085. 


Services of able and energetic man offered as 
representative in New York holding corpora- 
tion utility fields: proposed work to cover 
sales promotion and presentation of products 
to utility headquarters and passing back re- 
action of reception along with suggestions 
to factory executive. Interview requested 
with substantial manufacturer. 1086. 


Sales representative for range manufacturer in 
any Eastern territory; aggressive and ca- 
pable, college graduate; successful manage- 
rial experience on propane bottled gas with 
company which has enjoyed exceptional 
growth in territory served. (32). 1087. 


Gas sales engineer. College graduate, ex- 
perienced in marketing natural gas to in- 
stitutions for heating; oil refineries, glass 
and paint companies; ceramic, ice and power 
plants, salt companies and heat treating 
plants. Familiar with design and installa- 
tion of metering, regulating and burning 
equipment. Now employed. 1088. 


Sales engineer. Househeating, water heating 
and industrial application. Supervisory ca- 
pacity. Experience covers surveys, sales, 
maintenance, sales promotion, reports, in- 
stallation, service and repairs. Broad gen- 
eral and technical knowledge and excel- 
lent public relations. Married. 1089. 


Young man, university graduate 1936, B.S. in 
Economics, public affairs major; interested 
in public relations work. Desires to be- 
come associated with gas or electric com- 
pany, willing to learn business and start as 
a cadet. Good worker, references. 1090. 


Appraisal engineer, four years appraisal ex- 
ee on ~~ and electric utilities and 
vackground of more than twenty-five years’ 
actual management, operation and construc- 
tion of manufactured and natural gas util- 
ities. Have made rate studies, written re- 
ports and very familiar with public utility 
accounting. Available immediately. 1091. 
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City Gas Co., Detroit, Mich. 
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Exec. Sec.—Clark Belden, 41 Mt. 
Vernon St., Boston, Mass 
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abeth, N. J. 

Sec.-Tr—G. B. Webber, Public 
Service Electric and Gas Co., 
Newark, N. J. 


Ohio Gas and Oil Men’s Association 


Pres.—Harry F. Moran, Ohio Oil 
Co., Findlay, Ohio. 

Sec.-Tr.—Frank B. Maullar, 811 
First National Bank Bldg., Co- 
lumbus, Ohio. 


Association 

Pres—H. D. Freeland, Waynes- 
burg, Pa. 

Sec.-Tr—B. H. Smyers, Jr., 435 
Sixth Ave., Pittsburgh, Pa. 


Southern Gas Association 

Pres—H. E. Meade, New Orleans 
Public Service Inc.. New Or- 
leans, La. 

Sec.-Tr—S. L. Drumm, New Or- 
leans Public Service Inc., New 
Orleans, La. 

The Public Utilities Association of 
Virginia 

Pres.—T. Justin Moore, Va. Elec. 
& Power Co., Richmond, Va. 


Wisconsin Utilities Association 

Pres.—Frank A. Coffin, The Milwau- 
kee Electric Railway & Light Co., 
Milwaukee, Wis. 

Exec. Sec.—A. F. Herwig, 135 West 
Wells St., Milwaukee, Wis. 
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